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CONVERSION  FACTORS,  NON-SI  TO  SI  (METRIC) 
UNITS  OF  MEASUREMENT 


Non-SI  units  of  measurement  u*ed  In  this  report  can  be  converted  to  SI 
(metrio)  units  as  follows: 


Multiply 


degrees  (Fahrenheit) 

feet 

inches 

kips  (force) 

kips  (force)  per  square  foot 
pounds  (force) 

pounds  (force)  per  cubic  foot 
pounds  (force)  per  foot 
pounds  (force)  per  square  foot 
pounds  (force)  per  square  inch 
square  inches 


BY 

5/9 

0.3048 

2.54 

4.448222 

47.88026 

4.448222 

16.01846 

14.5939 

47.88026 

6.894757 

6.4516 


_ To  Obtain _ 

Celsius  degrees  or  Kelvins* 

metres 

centimetres 

kilonewtons 

kilopascals 

newtons 

kilograms  per  cubic  metre 

newtons  per  metre 

pascals 

kilopascals 

square  centimetre 


*  To  obtain  Celsius  (C)  temperature  readings  from  Fahrenheit  (F)  readings, 
use  the  following  formula:  C  =  (5/9MF  -  32).  To  obtain  Kelvin  (K) 
readings,  use:  K  =  ( 5/9 ) ( F  -  32)  +  273.15. 
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EVALUATION  OF  THE  P-LEVEL  FINITE-ELEMENT 


PROGRAM  "FIESTA" 


PART  I:  INTRODUCTION 

Objective 

1.  The  objective  of  this  study  is  to  evaluate  the  finite-element  (FE) 
program  FIESTA.  Preliminary  studies  completed  by  the  St.  Louis  District 
indicated  that  FIESTA  is  a  viable  three-dimensional  (3-D)  linearly  elastic  FE 
program  that  yields  accurate  and  cost-effective  results.  This  study  further 
verifies  the  accuracy,  cost  effectiveness,  and  user  friendliness  of  FIESTA  by 
using  the  program  to  analyze  several  general  structural  problems  of  interest 
to  the  US  Army  Corps  of  Engineers  (USACE).  For  a  basis  of  comparison,  the 
general  purpose  FE  code,  GTSTRUDL,  can  be  used  to  solve  all  the  example  prob¬ 
lems.  The  Corps  of  Engineers  has  used  many  different  FE  programs  (Radha- 
krishnan  1979,  Hall  and  Radhakrishnan  1984),  and  this  study  examines  FIESTA 
from  an  unbiased  position  to  determine  whether  or  not  FIESTA  should  be  in¬ 
cluded  in  the  Corps  of  Engineers'  arsenal  of  FE  programs. 

Scope 

2.  The  evaluation  of  FIESTA  can  be  determined  in  accordance  with  the 
success  of  the  program  with  the  following  cases: 

K  A  two-dimensional  (2-D)  cross  section  of  a  concrete  dam  (plane- 
strain  problem). 

2.  Plate  problems  with  varying  thickness  to  depth  ratios  under  sur¬ 
face,  gravity,  and  temperature  loading. 

3.  Examination  of  proper  aspect  ratios  of  elements. 

4.  A  3-D  intermediate  pier  with  unsymmetric  loading  of  a  concrete 
dam. 

3.  The  solution  of  each  problem  involves  a  mesh  convergence  study.  The 
developers  of  FIESTA  have  published  several  articles  (Babuska  and  Szabo  1980, 
Szabo  and  Babuska  1982a  and  1982b)  indicating  that  with  multiple  solutions  any 
functional  value,  such  as  energy  or  a  stress  component,  can  be  used  to  produce 
a  convergence  plot,  and  that  this  data  can  be  extrapolated  to  determine  the 


theoretical  solution.  This  information  can  then  be  used  to  determine  the  de¬ 
grees  of  freedom  (DoF)  required  to  obtain  the  desired  accuracy.  This  study 
produced  a  plot  of  a  stress  component  versus  DoF  with  results  from  the 
P-version  FE  program,  FIESTA,  and  the  H-verslon  FE  program,  GTSTRUDL.  In 
addition,  plots  of  cost  versus  DoF  were  also  produced. 

Two-Dimensional  Studies 

4.  The  solution  of  the  2-D  cross  section  of  a  concrete  dam  is  not  an 

appropriate  evaluation  problem  for  FIESTA,  a  3-D  program.  However,  since  2-D 
problems  can  be  appropriate  for  initial  studies,  FIESTA  must  be  capable  of 
solving  these  simple  problems  in  a  cost-effective  way  to  be  considered  an  ef¬ 
fective  design  tool  for  the  Corps  of  Engineers.  This  problem  also  provides 

for  the  use  of  simple  grids  which  are  easily  produced  for  either  of  these  FE 

codes. 

Plate  Problems 

5.  The  plate  problems  with  varying  span  (L)*  to  thickness  (t)  ratios 
provide  a  different  class  of  problems  for  an  accuracy  study.  Plates  are  clas¬ 
sified  as  follows: 

1/40  <  t/L  <  1/20  =  thin  plate 

1/20  <  t/L  <  1/10  =  moderately  thick  plate 

t/L  >  1/10  =  thick  plate 

6.  The  thin  plates  with  behavior  according  to  thin  plate  theory 
(Timoshenko  and  Woinowsky-Krieger  1959)  have  no  shear  deformation  and  can  be 
modeled  with  the  PBHQ  or  IPBQQ  elements,  for  the  GTSTRUDL  runs.  The  IPBQQ  el¬ 
ement  was  used  for  the  thin  plate  GTSTRUDL  Studies.  The  moderately  thick 
plate  does  have  shear  deformations.  Reissner  (Salenno  and  Goldberg  I960  and 
Carley  and  Longhear  1968)  presented  theoretical  solutions  for  plates  with 
shear  deformations.  The  GTSTRUDL,  IPBQQ  based  on  Reissner 's  theory,  was  used 
to  model  the  moderately  thick  plate.  The  thick  plate  was  modeled  with  an 
eight-node  brick  element  for  the  GTSTRUDL  runs.  The  FIESTA  program  used  hexa¬ 
hedron  elements  for  all  plates. 

*  For  convenience,  symbols  and  abbreviations  are  listed  in  the  Notation 
(Appendix  I). 


7.  The  examination  of  proper  aspect  ratios  was  made  only  for  FIESTA. 
The  problem  of  aspect  ratios  greater  than  four  for  the  H- vers  ion  FE  is  pres¬ 
ently  shown  by  Desai  and  Abel  (1972)  and  this  uses  their  example  to  evaluate 
the  aspect  ratios  of  FIESTA.  The  goal  of  the  study  is  to  determine  at  what 
point  in  the  increasing  of  the  aspect  ratio  will  FIESTA  no  longer  produce 
usable  results. 

Three-Dimensional  Pier 


8.  The  comparison  of  FIESTA  versus  GTSTRUDL  ftr  the  3-D  intermediate 
pier  with  unsynmetric  loading  should  demonstrate  the  strength  of  FIESTA. 

Since  FIESTA  was  first  designed  for  the  modeling  of  large  concrete  dams,  this 
comparison  should  allow  the  demonstration  on  how  the  program  can  model  a  large 
problem  with  fewer  elements.  The  use  of  models  with  a  fewer  number  of  ele¬ 
ments  is  always  advantageous.  Just  as  closed-form  solutions  are  always 
preferable  over  any  numerical  solution,  the  grids  with  FE's  allow  for  easier 
building  and  checking  of  the  model. 

P-Version/H-Ver3ion  Finite-Element  Codes 

9.  This  study  will  refer  to  the  FIESTA  code  as  a  P-version  FE  code  and 
will  refer  to  the  code  GTSTRUDL  as  an  H-version.  This  labeling  of  codes  is 
consistent  with  the  published  literature  for  the  FIESTA  code.  Since  the  FE 
selection  i3  an  approximate  solution,  each  FE  problem  must  be  solved  more  than 
once  to  check  for  convergence.  FF  codes  which  have  elements  developed  from  a 
strict  stiffness  formation  will  always  have  displacement  results  which  are  too 
stiff.  However,  as  the  DoF  increase,  the  displacements  will  approach  a  con¬ 
stant  value.  The  convergence  for  the  H-version  code  is  obtained  by  making  the 
element  smaller  (height  smaller,  i.e.,  H-version)  while  the  P-version  code, 
the  order  of  the  assumed  polynomial  (i.e.,  P-version)  representing  the  dis¬ 
placement  function,  is  increased. 


PART  II:  TWO-DIMENSIONAL  CROSS  SECTION  OF  CONCRETE  DAM 


10.  This  phase  of  the  study  was  the  initial  examination  of  the  P-level 
FE  program  FIESTA.  The  problem  used  for  this  initial  study  was  a  cross  sec¬ 
tion  of  the  nonoverflow  of  the  R.  B.  Russell  concrete  dam  (Figure  1*).  This 
provides  a  typical  problem  for  which  the  FE  method  would  be  used.  The  cross 
section  was  used  to  examine  mesh  convergence,  execution,  cost,  and  output. 


Figure  1.  Geometry  of  the  R.  B.  Russell  nonoverflow 
section  and  loads 


11.  As  stated  previously,  this  is  not  a  problem  that  provides  a  good 
comparison  between  FIESTA  and  a  typical  FE  program  using  2-D  elements,  since 
FIESTA  is  a  3-D  program.  However,  the  mesh-convergence  study  provided  insight 

*  A  table  of  factors  for  converting  non-SI  units  of  measurement  to  SI 
(metric)  units  is  presented  on  page  4. 


on  size  and  shape  of  elements  needed  for  convergence,  cost  of  execution, 
output  tables  and  plots. 

FIESTA  Grids 

12.  The  first  FIESTA  grid  (Figure  2)  was  constructed  with  as  few  ele¬ 
ments  as  possible  with  the  gallery  in  the  dam  dictating  the  shape  of  this 
grid.  If  the  gallery  were  not  present,  a  smooth  simple  grid  could  have  been 
generated.  The  commands  for  generating  the  geometry,  loads,  plots,  and  exe¬ 
cuting  data  are  given  in  Appendix  A. 


Figure  2.  Coarse  2-D  dam 


13.  The  contour  plots  for  the  stresses  in  the  X  and  Y  directions  are 
shown  in  Figures  3  and  4.  These  plots  illustrate  that  the  coarse  grid  pro¬ 
vides  poor  results.  The  contours  are  very  erratic  at  element  boundaries,  and 
thus  produce  results  which  are  not  suitable.  This  illustrates  the  fact  that 
the  users  of  FIESTA  must  construct  reasonable  models  to  obtain  reasonable 
results. 

14.  This  fact  is  true  regardless  of  which  FE  code  is  used.  However, 


I 

the  coarse  model  docs  indicate  that  FIESTA  is  also  sensitive  to  model  con¬ 
figuration.  If  the  gallery  had  been  omitted,  FIESTA  could  have  modeled  this 
oross  section  with  only  a  few  elements,  many  fewer  than  required  by  the 
typical  H-version  FE  codes.  Thus,  this  grid  illustrates  that  changes  in 
geometry  of  the  structure  will  dictate  how  FIESTA  is  used  in  the  grid. 

Fine  FIESTA  arid 

15.  Figure  5  displays  a  FIESTA  grid  with  29  elements.  This  grid  pro¬ 
duced  results  which  appear  to  be  corrected.  Figures  6  and  7  display  the  con¬ 
tours  of  the  stresses  in  the  X  and  Y  direction  for  P-level  3.  The  model  and 

l 

commands  needed  to  produce  these  results  and  contour  plots  for  P-levels  1  and 
2  are  given  in  Appendix  B. 

Hash  convergence  for  FIESTA 

16.  Table  1  gives  the  results  for  the  coarse  grid.  The  points  A  and  B 
given  in  Tables  1  and  2  are  shown  in  Figure  1.  Although  the  contour  plots 
given  in  Figures  3  and  4  are  poor,  the  vertical  displacement  for  point  B  using 
a  P-level  of  six  has  a  3.6  percent  difference  for  point  B  of  the  fine  grid  us¬ 


ing  a  P-level  of  five.  The  other  displacement  for  the  coarse  grid  compares 


Figure  6.  Sigma  XX  stresses 


Figure  7.  Sigma  YY  stresses 


Table  1 

2-D  Dam  Coarse  Mesh 


DoF 

P-Level 

Y-Displacement 
at  Point  A 

Y-Displacement 
at  Point  B 

Potential  Energy 

Cost 

40 

1 

-0.23501  E-3 

-0.24088  E-2 

-0.127339685455E4 

■ 

150 

2 

-0.29606  E-3 

-0.31899  E-2 

-0.141805592838E4 

| 

246 

3 

-0.29618  E-3 

-0.33370  E-2 

-0.1 4244039032 1E4 

9 

658 

6 

-0.29361  E-3 

-0.33370  E-2 

-0. 1436447466 18E4 

1 

Table  2 

y 

i  inn 

2-D 

Dam  Fine  Mesh 

Y-Displacement  Y-Displacement 

at  Point  A  at  Point  B  Potential  Ener 


closely  with  the  results  given  for  the  fine  grid  in  Table  2.  Since  the  re¬ 
sults  for  the  coarse  grid  are  questionable,  a  detailed  mesh  convergence  study 
will  not  be  done  for  the  coarse  grid.  However,  all  the  results  for  the  coarse 
grid  appear  to  be  near  convergence,  except  for  X  displacement  of  point  B. 

17.  Figure  8  displays  the  potential  energy  versus  the  inverse  of  the 
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Figure  8.  Plot  of  potential  energy  versus  the  inverse  of  DoF 

DoF.  This  plot  indicates  that  for  an  infinite  DoF  the  potential  energy  would 
be  approximately  -1,415.  The  FIESTA  Training  Manual  gives  the  following  equa¬ 
tion  for  calculating  this  value  for  any  two  FIESTA  solutions: 

°  N*a  -  N*a 

where 

N  =  DoF 

UQ  =  total  potential  energy 
2  =  solution  from  higher  P-level 
1  =  solution  from  lower  P-level 
a  =  singularity  parameter  (0.5  to  1) 

Everything  in  the  equation  is  simple  enough  to  determine  except  for  the  singu¬ 
larity  parameter.  The  singularity  parameter  is  problem  dependent  and  can  only 
be  approximated  for  most  problems.  Using  the  values  from  Table  2  for  P-levels 
2  and  3  and  assuming  a  =0.5,  UQ=  -1,415.17. 


18.  These  results  indicated  that  the  potential  energy  for  P-level  2  was 
0.47  percent  in  error,  P-level  3  was  0.29  percent,  and  P-level  5  was  0.14  per¬ 
cent  in  error.  However,  these  results  did  not  give  the  percentage  of  error  in 
displacements  or  stresses,  but  gave  an  indication  of  reliability  of  solution. 
If  the  Y  displacement  for  P-level  5  at  point  B  was  assumed  to  be  correct,  the 
corresponding  Y  displacements  for  P-levels  2  and  3  were  in  error  by  0.32  and 
0.13  percent,  respectively. 

19.  These  results  indicate  that  the  fine  mesh  had  more  elements  than 
necessary  for  this  problem.  This  was  obvious  since  the  potential  energy  and 
displacement  have  converged  for  P-level  3.  This  was  basing  convergence  on 
what  is  typically  being  done  for  H-version  FE  analysis.  Typically,  a  grid  is 
said  to  have  converged  when  additional  DoF  have  "little  change"  to  results  at 
the  point  of  interest  and  the  magnitu<  i  of  "little  change"  is  left  to  the  dis¬ 
cretion  of  the  designer /analysis. 

20.  However,  if  fewer  elements  had  been  used,  the  slope  of  the  line  in 
Figure  8  would  have  been  greater.  The  engineer  must  then  determine  how  many 
DoF  are  necessary  to  obtain  good  results.  This  can  be  accomplished  by  calcu¬ 
lating  a  value  for  the  potential  energy  at  an  infinite  DoF  as  was  done  for  the 
fine  mesh.  This  calculation  should  never  be  done  using  P-level  1  results. 

The  P-level  1  solution  is  good  only  for  an  initial  run  to  determine  if  input 
data  appear  to  be  correct.  The  larger  errors  in  the  P-level  1  solution  can  be 
seen  in  Figures  6  and  7.  The  active  DoF  versus  relative  error  in  energy  can 
then  be  plotted  (FIESTA  Training  Manual  1983): 

e  = 

where 

e  =  relative  error  in  energy 

U  =  potential  energy  for  a  particular  P-level 
From  this  point  the  user  can  determine  approximately  how  many  DoF  will  be  nec¬ 
essary  for  a  desired  percentage  error.  It  is  possible  that  there  is  not  a 
sufficient  number  of  elements  present  in  the  model  to  produce  the  required 
DoF.  If  this  is  the  case,  a  new  model  must  be  generated. 

21.  Figure  9  displays  the  Y  displacements  at  point  B  versus  the  in¬ 
verse  of  the  DoF.  This  figure  also  shows  that  the  problem  has  converged  for 
P-level  3. 
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GTSTRUDL  Grids 


22.  Figures  10,  11,  and  12  display  the  three  grids  for  the  GTSTRUDL 
models.  These  grids  use  the  IPLQ  element,  the  lowest  level  of  an  isoparametic 
element.  This  element  uses  an  assumed  linear  displacement  function.  A  typi¬ 
cal  H-version  FE,  it  requires  more  elements  than  the  higher  order  isoparamet¬ 
ric  elements.  However,  it  does  provide  information  of  rate  of  convergence  for 
an  FE  problem  using  an  H-version  code.  Figures  13  and  14  display  the  stresses 
in  the  X  and  Y  directions  for  the  grid  shown  in  Figure  12.  Appendix  C  con¬ 
tains  all  the  data  files  necessary  to  produce  the  results  displayed. 
Convergence  of  GTSTRUDL 

23.  Figure  15  plot3  the  vertical  displacement  of  point  B  versus  the  in¬ 
verse  of  the  DoF.  The  plots  show  the  problem  has  converged,  i.e.,  little 
change  in  displacement  for  increased  DoF  as  Table  3  calculations  show.  How¬ 
ever,  this  convergence  study  required  the  generation  of  different  grids. 
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Table  3 
GTSTRUDLRuns 


DoF 

Y-Displacement 
at  point  B 

Cost  Normal  $  (Pu) 

Cost  Overnight  $/(P2) 

0.0132 

76 

-0.0036339 

2.56 

0.20 

0.0074 

136 

-0.0034644 

3.80 

0.29 

0.0020 

348 

-0.0033919 

8.20 

0.63 

Comparison 

24.  As  shown  in  Tables  2  and  3,  the  GTSTRUDL  runs  are  not  as  expensive 
as  the  FIESTA  runs.  A  major  reason  for  difference  in  cost  is  the  rates  in  the 
different  computer  systems  on  which  FIESTA  and  GTSTRUDL  exist.  The  GTSTRUDL 
problems  were  run  on  the  Control  Data  Corporation  computer  which  provides  the 
Corps  of  Engineers  with  some  of  the  cheapest  computer  resources  available  with 
sufficient  computer  power  to  execute  programs  such  as  GTSTRUDL.  The  FIESTA 
runs  were  made  using  the  MCAUTO  computer  services.  Another  reason  for  the  ex¬ 
pense  difference  is  that  the  FIESTA  problems  were  3-D,  while  those  in  GTSTRUDL 
were  2-D.  FIESTA'S  surface  loading  functions,  along  with  the  ability  to  in¬ 
crease  the  DoF  without  generating  a  new  grid,  proved  it  superior  to  GTSTRUDL. 
Each  program  provides  adequate  documentation  and  simple  entering  of  input 
data.  The  GTSTRUDL  data  files  were  more  easily  generated  with  the  2-D 
elements  and  a  familiarity  with  GTSTRUDL. 

Conclusions 

25.  FIESTA  input  data,  as  seen  in  the  appendixes,  can  be  constructed 
easily  and  presents  few  problems  to  the  first-time  user.  The  user  also  has 
the  option  to  obtain  output  data  at  selected  points  and  a  variety  of  plots. 

26.  At  the  beginning  of  this  study,  errors  were  found  in  using  the  hy¬ 
drostatic  head  data.  The  command  allows  the  user  to  define  the  water-pressure 
data  completely  separate  from  the  FE  data.  The  problem  was  fixed  in  a  reason¬ 
able  time  frame  which  indicates  good  support  for  FIESTA. 

27.  The  features  of  being  able  to  define  surfaces  are  very  beneficial. 
This  feature  aids  in  defining  restraints,  loads,  and  plotting  and  was  used  to 
apply  restraints  on  both  Z  planes,  allowing  the  solution  of  a  plane-strain 
problem.  Also,  the  surface  definition  was  used  in  defining  the  hydrostatic 
loads  to  the  concrete  dam. 


28.  Only  one  other  difficulty,  window  plotting  of  the  contour  data,  was 
found  during  this  study.  As  seen  in  Figure  16,  when  a  window  of  a  separate 
area  is  plotted,  the  character  size  is  in  constant  relationship  to  the  entire 
grid  and  not  the  specific  area  being  displayed.  The  program  has  a  command 
"CHECK"  which  instructs  FIESTA  to  check  topology  of  grid  and  distortion  of 
errors.  If  topology  or  distortion  errors  are  found,  the  program  stops  execu¬ 
tion.  Therefore,  in  the  initial  phase  of  developing  a  grid,  the  command  for 
plotting  the  grid  must  be  given  before  checking  is  done,  or  any  checking  by 


the  program  must  be  eliminated  until  the  grid  appears  correct.  The  checking 
routine  will  stop  execution  of  any  program  with  a  distortion  index  of  six. 
However,  the  example  problem  used  in  the  FIESTA  manual  has  a  distortion  index 
of  10.  The  problem  was  executed  with  the  removal  of  the  check  command,  giving 
good  results  at  the  point  of  interest  due  to  the  fact  that  the  bad  element  was 
sufficiently  away  from  the  area  of  importance. 

29.  This  study,  using  a  2-D  cross  section  of  concrete  dam,  illustrates 
that  FIESTA  can  be  used  to  solve  2-D  problems.  However,  this  does  require  the 
entry  of  more  than  necessary  data  and  uses  an  application  for  solving  a  less 
complicated  problem  than  the  application  was  developed  for.  This  study  also 
shows  that  the  results  of  FIESTA  are  dependent  upon  the  mesh  as  well  as  the 
assumed  P-level.  This  is  typical  of  all  FE  codes  and  is  not  a  deterrent  for 
using  FIESTA. 
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PART  III:  PLATES  WITH  VARIABLE  THICKNESS 


Objective 

30.  This  phase  of  the  study  was  to  verify  the  accuracy,  cost  ef¬ 
fectiveness,  and  user  friendliness  of  FIESTA  for  plate-type  structural 
problems.  GTSTRUDL  was  used  along  with  theoretical  calculations  for 
comparison  with  FIESTA. 

Problem 

31.  Three  20-  by  20-ft  steel  fixed  plates  were  analyzed  using  FIESTA: 
(1)  a  thin  plate  criterion,  t/L  =  1/40*  ,  (2)  a  moderately  thick  plate 
criteria,  t/L  =  1/13.33**  ,  and  (3)  a  thick  plate  criteria,  t/L  =  1/4^  . 
P-levels  1  through  5  were  used  for  each  plate  resulting  in  a  total  of  15 
FIESTA  analyses.  The  three  plates  were  also  modeled  using  GTSTRUDL  (one  model 
per  plate).  Each  plate  was  subjected  to  the  following  load  cases: 

_1.  100-psf  uniform  load 

2.  Dead  load 

3.  Uniform  temperature  change  of  50°  F^t 

Modeling 


32.  Since  the  problem  was  doubly  symmetrical,  only  one  quarter  of  the 
problem  was  modeled. 

FIESTA 

33.  A  coarse  grid,  two  rows  of  elements  each  way,  was  used  for  the 
three  plates  to  check  FIESTA'S  capabilities  and  claims.  The  use  of  fewer  ele¬ 
ments  than  H-version  codes,  the  convergence  prediction  claims  shown  in  the 
FIESTA  Training  Manual  (1983),  and  the  utilization  of  the  codes'  ease  of  nodal 
refinement  capability  were  items  checked  by  the  grid.  Symmetry  was  modeled  by 
allowing  nodes  on  the  planes  of  symmetry  to  displace  in  the  Z  direction,  while 
restraining  X  displacements  along  the  Y  plane  and  Y  displacements  along  the  X 


*  1/40  >  t/L  <  1/20. 

*»  1/20  >  t/L  <  1/10. 

t  t/L  >  1/10. 
ft  FIESTA  analyses  only. 

' 

I 


plan*  of  symmetry.  Plate  geometry  plots  are  shown  in  Figures  17,  18,  and  19. 
GTST8UDL 

3^.  Because  of  its  shear  deformation  characteristics,  the  six-noded 
IPBQQ  plate  bending  element  with  six  DoF  per  node  was  selected  to  model  the 
three  plates.  Shear  deformation  is  negligible  for  thin  plates  but  becomes 
more  prominent  as  the  plate  becomes  thicker.  This  is  one  reason  why  many  thin 
plate  elements  prove  too  stiff  near  the  thicknesses  where  shear  deformations 
are  no  longer  negligible.  The  IPBQQ  element  does  not  have  thermal  load  capa¬ 
bility  nor  can  stress  contours  be  plotted.  These  capabilities  are  available 
for  FIESTA  but  were  Intended  only  to  show  additional  capability  and  were  not 
used  for  comparison.  Previous  convergence  studies  of  the  IPBQQ  element 
indicated  four  rows  of  elements  each  way  (16  total)  were  needed  for  conver¬ 
gence  (Figure  20).  Symmetry  was  modeled  by  allowing  Z  displacements  along  the 
planes  of  symmetry,  restraining  the  X  moment  along  the  Y  plane,  and  the  Y 
moment  along  the  X  plane  of  symmetry. 

Comparison 

35.  Both  codes  are  easy  to  use.  Loading  the  FIESTA  elements  and  de¬ 
scribing  boundary  conditions  were  easily  done  using  the  surface  options. 


Figure  17.  Thin  plate  geometry  plot 


Figure  19.  Thick  plate  geometry  plot 
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Figure  20.  Four  rows,  horizontal  and  vertical,  necessary 

for  convergence 

Geometry  analysis  to  check  input  grid  geometry  is  good  practice  regardless  of 
the  FE  code  selected;  however,  to  use  the  surface  option  of  FIESTA,  geometry 
analysis  is  a  requirement  since  surfaces  cannot  be  hand-determined  in  advance. 
FIESTA  required  that  all  geometry  and  output  plotting  commands  be  included  in 
the  input  file  since  an  independent  plotting  program  was  used  to  display  the 
plots.  GTSTRUDL  allows  the  option  of  including  plot  commands  in  the  input 
file  for  batch  plotting  or  restoring  the  data  base  and  interactively  issuing 
the  plot  commands. 


Results 


36.  Input  files  and  stress  contour  plots  for  FIESTA  and  input  files  for 
GTSTRUDL  are  contained  in  Appendix  D.  Appendix  E  contains  thin  plate  theoret¬ 
ical  calculations  for  the  100-psf  uniform  load  and  dead  load.  The  number  of 
DoF  for  the  GTSTRUDL  model  fell  between  the  number  of  DoF  for  FIESTA  P-levels 
4  and  5.  FIESTA  data  needed  for  comparison  with  GTSTRUDL  data  were  obtained 
by  linearly  interpolating  between  P-levels  4  and  5  results  to  obtain  FIESTA 
data  for  the  same  DoF  as  the  GTSTRUDL  data.  These  computations  are  contained 
in  Appendix  F. 

Comparison 

37.  Condensed  results  of  center  plate  displacement  for  all  plates  for 
the  100-psf  uniform  load  and  dead  load  are  shown  in  Table  4.  Appendix  F  con¬ 
tains  the  results  for  all  P-levels.  Data  needed  to  calculate  theoretical  dis¬ 
placements  for  fixed  moderately  thick  and  thick  plates  were  not  available. 
Pinned  plates  for  which  the  required  data  were  available  were  considered,  but 
FIESTA  does  not  allow  a  midside  node  to  be  constrained  without  constraining 
both  adjacent  vertex  nodes.  Theoretical  results  are  for  the  midplane  of  the 
plate  and  the  FIESTA  model  had  no  vertex  nodes  on  this  plane.  GTSTRUDL  does 
not  have  this  problem  for  the  IPBQQ  element  since  the  grid  is  defined  as  the 
midplane  surface  and  is  given  a  specified  thickness.  The  thin  plate  FIESTA 
results  were  closer  to  the  theoretical  than  the  GTSTRUDL  results  (0.55  percent 
error  compared  to  1.33  percent  error).  The  differences  were  very  small  and 
the  results  were  identical  to  four  significant  digits.  GTSTRUDL  predicted 
more  displacement  than  the  theoretical,  while  FIESTA  predicted  less  displace¬ 
ment.  Moderately  thick  and  thick  plate  results  compared  very  well  between  the 
two  codes.  This  verifies  that  FIESTA'S  3-D  tetrahedron  element  gives  reliable 
results  for  plates  of  any  thickness. 

38.  Information  in  the  FIESTA  Training  Manual  dated  28  January  1983 
published  by  MCAUTO  leads  engineers  to  believe  that  by  performing  a  P-level 
sweep,  varying  P-levels  for  the  same  grid,  limiting  values  of  computed  data 
(potential  energy,  stress,  displacements,  etc)  can  be  extrapolated  for  the 
mesh  with  infinite  DoF.  FIESTA  experts  indicated  that  the  training  manual  is 
incorrect  in  showing  curves,  extrapolating  the  predicted  limiting  values  for 
displacements  and  stresses.  Displacements  and  stresses  do  not  converge  mono- 
tonically  and  should  not  be  extrapolated.  The  best  way  to  check 


Thin  Plate 


P-level  4  (156  DoF) 
P-level  5  (244  DoF) 
FIESTA*  (227  DoF) 
GTSTRUDL  (227  DoF) 


Theoretical 


Moderately  Thick  Plate 
P-level  4  (156  DoF) 
P-level  5  (224  DoF) 
FIESTA*  (227  DoF) 
GTSTRUDL  (227  DoF) 


Thick  Plate 
P-level  4  (156  DoF) 
P-level  5  (224  DoF) 
FIESTA*  (227  DoF) 
GTSTRUDL  (227  DoF) 


Table  4 

Center  Plate  Displacement 


100-psf  Uniform  Load 
Displacement  Error 


-0.000420  1.33 
-0.000429  0.15 
-0.000427  0.55 
-0.000435  1.33 
-0.000430 


-0.0000170 
-0.0000173 
-0.000017 2 
-0.0000174 


-0.000000844 

-0.000000855 

-0.000000853 


-0.000000814 


*  Linearly  interpolated  values,  Appendix  F. 


_ Dead  Load 

Displacement  Error, 


-0.001029  2.22 
-0.001051  0.1: 
-0.001047  0.54 
-0.001067  1.3S 
-0.001053 


-0.0001252 

-0.0001271 

-0.0001267 


-0.0001277 


-0.00002089 

-0.00002112 

-0.00002108 

-0.00001994 
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convergence  of  these  values  is  to  check  the  agreement  between  results  of 
successive  runs  of  increasing  the  P-level  or  modifying  the  grid. 

Potential  energy  predictions 

39.  The  FIESTA  Training  Manual  shows  predictions  for  convergence  of  po¬ 
tential  energy.  FIESTA  experts  agree  that  potential  energy,  which  is  related 
to  strain  energy  used  to  derive  the  element  stiffness  matrices,  is  the  only 
data  that  can  validly  be  extrapolated.  They  further  agree  that  error  estima¬ 
tion  based  on  potential  energy  is  useful  and  meaningful  only  for  indicating 
the  general  quality  of  approximation.  Figures  21,  22,  and  23  show  this  type 
prediction  for  100-psf  uniform  loadings  on  the  three  plates.  Curves  are  shown 
in  the  FIESTA  Training  Manual,  plotting  percent  error  in  potential  energy  ver¬ 
sus  DoF  for  FIESTA  and  an  H-version  FE  code  (GTSTRUDL  is  an  H-version  code). 
However,  these  types  of  curves  were  not  developed  because  of  the  uncertainty 
of  choosing  the  converged  potential  energy  and  then  using  this  value  to  calcu¬ 
late  the  percent  of  error.  FIESTA  experts  recommend  using  only  P-levels  2,  4, 
and  6  for  convergence  studies.  The  polynomial  being  assumed  as  the  shape 
function,  P-level  2  corresponds  to  a  second-order  polynomial,  P-level  4  to  a 
third-order,  and  P-level  6  to  a  fourth-order.  P-levels  1,  3,  and  5  borrow 
terms  from  the  next  higher  P-level  shape  function.  From  the  recommendation 
that  only  P-levels  2,  4,  and  6  be  used  for  convergence,  it  appears  that 
P-levels  1,  3,  and  5  should  be  used  Just  as  transition  levels  between 
recommended  P-levels. 

Cost  calculations 

40.  Cost  comparison  calculations  between  FIESTA  and  GTSTRUDL  are  very 
misleading.  A  true  comparison  could  be  made  only  if  human  effort  were  mea¬ 
sured  and  if  both  codes  were  on  the  same  computer  system.  FIESTA  runs  on  the 
overnight  priority  for  P-level  5,  the  most  expensive,  were  $21.52,  and  the 
GTSTRUDL  cost  for  the  analysis  of  227  DoF  on  the  overnight  priority  was  $0.25. 
This  reflects  only  the  computer  cost  of  the  two  systems. 

Display  of  results 

41.  Display  of  FIESTA  results  was  done  by  an  independent  program  called 
IPFVIEW.  This  program  displays  the  stress-contour  interval  in  a  fixed  format. 
As  can  be  seen  in  the  50-deg  temperature  change  plots  in  Appendix  D,  problems 
occur  when  the  interval  value  exceeds  the  allotted  fixed  field  (asterisks  are 
printed).  A  better  approach  may  be  to  output  the  stress  intervals  in  an  ex¬ 
ponential  format.  Another  approach  is  to  request  more  intervals;  however, 
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this  might  clutter  an  already  sufficiently  fine  stress  plot.  All  plotting  for 
GTSTRUDL  is  done  by  GTSTRUDL  and  does  not  require  an  independent  plotting  pro¬ 
gram  for  the  display  of  results. 

Conclusions 

42.  The  3-D  tetrahedron  element  of  FIESTA  gives  good  results  (consis¬ 
tent  with  GTSTRUDL 's  IPBQQ  element  and  thin  plate  theoretical  results)  for  all 
three  classes  of  plates.  It  is  recommended  that  no  fewer  than  two  rows  of 
elements  (each  way)  and  at  least  a  P-level  of  four  be  used  to  model  solid 
plates.  Holes  in  plates  would  require  more  elements. 

43.  Prediction  of  convergence  by  plotting  displacements  and  stresses 
from  previous  analysis  are  invalid  and  should  not  be  used.  Computer  costs  for 
the  size  of  FIESTA  problems  were  not  large.  Data  for  the  analyses  were  easy 
to  assemble  and  the  grid  refinement  from  changing  P-levels  was  much  easier 
than  H-version  methods  of  grid  refinement. 


PART  IV:  ASPECT  RATIO  STUDY 


Effects  on  Problem  Solutions 

44.  FE  users  are  concerned  with  the  effect  a  poor  aspect  ratio  has  on 
the  solution  of  a  particular  problem.  The  aspect  ratio  can  be  defined  as  the 
ratio  of  the  largest  to  smallest  dimension  of  an  individual  element.  For  a 
typical  H-version  element  the  aspect  ratio  must  not  exceed  four.  This  study 
deals  with  the  effect  of  the  aspect  ratio  when  using  FIESTA. 

45.  The  problem  shown  in  Figure  24  is  used  for  this  study.  Since  the 
problem  is  symmetrical  about  the  horizontal  line  through  the  middle  and  a 


Figure  24.  Beam  problem  for  evaluating  aspect  ratio 

vertical  line  at  the  center  line,  only  a  quarter  model  is  used.  Table  5  gives 
all  the  results  for  this  study.  The  column  labeled  N  refers  to  the  number 
of  elements  through  the  depth  of  the  quarter  model.  Grid  I  has  a  single  ele¬ 
ment  extending  the  length  of  the  quarter  model.  Figure  25  displays  grid  I  for 
N  =  4  .  Grid  II  has  two  elements  along  the  length  of  the  quarter  model.  Fig¬ 
ure  26  displays  grid  II  for  N  =  4  . 

46.  From  the  results  seen  in  Table  5,  there  is  no  indication  that 
FIESTA  is  sensitive  to  aspect  ratios.  However,  there  are  differences  between 
grids  I  and  II.  This  again  shows  the  sensitivity  of  FIESTA  to  the  grid.  The 
use  of  a  single  element  across  a  model  is  not  valid  for  any  FE  code.  All 
grids  and  plots  of  results  are  in  Appendix  G. 


Table  5 

Aspect  Ratio-Beam  Problem 


Aspect 

Point 

A 

Ratio 

P-Level 

X  Displacement 

Y  Displacement 

10.67 

2 

0.63447  E-5 

-0.38311  E-6 

26.67 

2 

0.63484  E-5 

-0.37588  E-6 

53.33 

2 

0.63490  E-5 

-0.37476  E-6 

106.67 

2 

0.63492  E-5 

-0.37448  E-6 

10.67 

4 

0.64330  E-5 

-0.34745  E-6 

26.67 

4 

0.64349  E-5 

-0.34683  E-6 

53.33 

4 

0.64353  E-5 

-0.34628  E-6 

106.67 

4 

0.64355  E-5 

-0.34611  E-6 

5.33 

2 

0.64961  E-5 

-0.62547  E-6 

13.33 

2 

0.64999  E-5 

-0.62010  E-6 

26.67 

2 

0.65005  E-5 

-0.61931  E-6 

53.33 

2 

0.65007  E-5 

-0.61911  E-6 

5.33 

4 

0.65129  E-5 

-0.56277  E-6 

13.33 

4 

0.65174  E-5 

-0.56085  E-6 

26.67 


4 


0.65188  E-5 


-0.56006  E-6 


Figure  26.  Grid  II  for  N  =  4 
Basic  Guidelines 

47.  The  results  in  Table  5  show  grids  I  and  II  converging  to  different 
solutions.  The  results  for  grid  II  are  correct  while  grid  I  is  converging  to 
an  incorrect  solution.  This  illustrates  that  increasing  the  P-levels  will  not 
solve  all  mesh  convergence  problems.  However,  the  authors  of  PROBE  have  sug¬ 
gested  the  following  basic  guidelines  for  2-D  grids  using  the  P-level  FE: 

a.  Keep  aspect  ratio  less  than  20:1. 

b.  Provide  refinement  of  grids  at  corner  where  results  within  an 
element  are  desired. 

c.  Keep  curved  areas  within  an  element  45  deg  or  less. 

d.  Keep  internal  angles  within  an  element  160  deg  or  less. 

e.  Avoid  using  point  supports. 

These  simple  rules  will  result  in  adequate  grids  for  most  problems  and  would 
have  prevented  the  use  of  grid  I. 
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PART  V:  THREE-DIMENSIONAL  STUDY 


Objective 


48.  Since  FIESTA  is  truly  a  3-D  FE  code,  this  phase  of  the  study  was 
designed  to  evaluate  its  3-D  capabilities.  GTSTRUDL  was  used  for  comparison. 

Problem 

49.  An  intermediate  pier  for  Red  River  Lock  and  Dam  No.  3  was  selected 
because  the  complex  geometry  and  loads  required  3-D  analysis  rather  than  a  2-D 
approximation.  Figures  27  and  28  show  the  structure. 

Modeling 

50.  Different  meshes  were  designed  for  the  FIESTA  and  GTSTRUDL  anal¬ 
yses.  Each  mesh  reflected  sound  engineering  judgment  based  on  the  capabili¬ 
ties  of  each  code.  Node  and  element  generation  techniques  were  used  whenever 
feasible. 

FIESTA 

51.  A  plot  of  the  FIESTA  grid  showing  the  global  coordinate  axes  is 
shown  in  Figure  29.  FIESTA  has  the  capability  of  handling  larger  (thus, 
fewer)  elements,  but  because  of  loads  and  geometry,  it  was  difficult  to  layout 
a  nodal  pattern  that  was  conducive  to  the  nodal  generation  capability  of 
FIESTA.  FIESTA  can  only  generate  nodes  that  are  equally  spaced  or  that  are 
geometrically  graded.  The  only  regularly  occurring  spacing  was  in  the  Z  di¬ 
rection  (each  node  on  the  X-Y  plane  equal  to  zero  can  be  thought  as  being  pro¬ 
jected  in  the  Z  direction  at  different  intervals  to  obtain  other  nodes).  A 
typical  sequence  to  generate  these  nodes  is: 

1  0.  0.  0. 

3  0.  0.  30.  ,,  1  3  1 


0. 

0. 

0. 

0. 

0. 

30. 

0. 

0. 

34.5 

0. 

0. 

39. 

0. 

0. 

69. 
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Figure  29-  Plot  of  FIESTA  grid  with  global  coordinate  axes 


These  five  lines  describe  the  location  of  nodes  1  through  7.  These  nodes  rep¬ 
resent  the  lower  upstream  corner  (starting  at  0.,  0.,  0.)  of  the  model.  The 
first  line  shows  the  first  node  and  its  coordinates.  The  second  line  shows 
the  last  node  in  the  generation  sequence,  its  coordinates,  the  node  number 
Increment,  the  number  of  points  to  be  generated,  and  the  scaling  factor.  The 
scaling  factor  indicates  equal  spacing  (equal  to  1 )  or  the  geometric  grading. 
The  data  file  containing  the  nodal  input  is  shown  in  Appendix  H.  FIESTA  can 
generate  regular  grids  in  one,  two,  or  three  levels  (directions). 
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52.  Elements  were  also  generated  whenever  possible  (usually  in  the  Z 
direction).  Restrictions  are  that  all  nodes  must  have  the  same  increment 
and  the  element  increment  number  is  always  one.  A  sequence  to  generate 
elements  containing  the  lower  upstream  corner  is: 

31  1  1  29  36  8  2  30  37  9 

-1  6  1 

The  first  line  shows  the  element  type,  element  number,  and  the  vertex  nodes 
describing  the  element.  The  second  line  has  the  element  generation  key,  the 
number  of  elements  to  be  generated,  and  the  node  increment.  FIESTA  can  gener¬ 
ate  elements  in  three  levels  (directions).  Elements  used  were  hexahedron 
types  31  and  32,  pentahedron  types  21  and  22,  tetrahedron  type  12,  and  pyramid 
type  42.  These  elements  are  shown  in  Figure  30.  The  input  file  containing 
the  element  definitions  is  in  Appendix  H.  All  elements  in  the  FIESTA  element 
library  contain  midside  nodes.  However,  FIESTA  permits  manual  input  of  these 
nodes,  automatic  generation  of  those  nodes,  or  a  combination  of  both.  In  or¬ 
der  to  reduce  the  amount  of  manual  input,  only  the  midside  nodes  required  to 
define  curved  surfaces  were  manually  input.  All  other  midside  nodes  were  au¬ 
tomatically  generated. 

GTSTRUDL 

53.  A  plot  of  the  GTSTRUDL  grid  showing  the  global  coordinate  axes  is 
shown  in  Figure  31.  Since  more  elements  were  required  and  due  to  more  flexi¬ 
ble  nodal  generation  capability,  more  nodes  were  generated.  GTSTRUDL  genera¬ 
tion  of  the  same  nodes  used  in  the  FIESTA  example  are: 

1  0.  0.  0. 

7  0.  0.  69. 

GENERATE  BETWEEN  1  7  ID  2  INC  1 

XD  6  PARTS  ARBITRARY  15.  15.  4.5  4.5  15.  15. 

The  first  two  lines  define  the  coordinates  of  the  first  and  last  nodes.  Line 
3  Instructs  the  program  to  generate  nodes  between  1  and  7  beginning  with  node 
2  and  incrementing  by  1.  The  last  line  tells  how  many  parts  and  the  relative 
lengths  the  distance  from  node  1  to  node  7  is  to  be  divided  into.  GTSTRUDL 
can  also  generate  nodes  in  one,  two,  or  three  directions. 

54.  GTSTRUDL  element  generation  was  also  used.  Commands  to  generate 
the  same  elements  shown  for  FIESTA  are: 

GENERATE  6  ELEMENTS  ID  1,  1  FROM  1  1  TO  29  1  TO  - 


Figure  31.  Plot  GTSTRUDL  grid  showing  global  axes 


Since  the  nodal  increment  for  each  node  is  given,  different  increment  values 
are  possible  as  are  element  increments.  Eight-noded  IPLS  and  six-noded  TRIP 
elements  were  used.  These  elements  are  shown  in  Figure  32  with  the  element 
input  file  in  Appendix  H.  Since  no  midside  nodes  are  used  for  these  elements, 
no  curved  surfaces  could  be  modeled.  This  increased  the  number  of  elements 
used  to  more  closely  approximate  the  curves. 

Comparison 

55.  The  FIESTA  data  was  less  than  the  GTSTRUDL  data,  but  the  more  pow¬ 
erful  generation  capability  of  GTSTRUDL  lessened  this  effect.  It  is  believed 
that  if  identical  grids  were  entered,  GTSTRUDL  would  be  easier  to  use.  FIESTA 


IPLS 


TRIP 


Figure  32.  GTSTRUDL  elements 


can  generate  only  element  types  31,  3101,  32,  and  3201  (brick  type  elements), 
while  GTSTRUDL  can  use  generation  for  any  element  between  nodes.  Reducing  the 
amount  of  input  by  allowing  the  computer  to  generate  midside  nodes  eliminates 
the  capability  of  generating  type  32.  Vertex  and  midside  nodes  will  not  have 
the  same  increment. 

56.  FIESTA  would  be  greatly  enhanced  if  it  were  capable  of  variation  of 
nodal  increment  and  element  increments  more  than  one  for  element  generation 
and  arbitrarily  spaced  node  generation. 


Boundary  Conditions 


57.  Boundary  conditions  were  identical  for  FIESTA  and  GTSTRUDL.  The 
base  of  the  model  was  totally  fixed  except  for  the  lower  upstream  corner  which 
was  free  in  the  X  direction.  This  was  done  to  include  the  horizontal  loads 
acting  on  these  nodes.  The  vertical  boundary  at  the  center  of  both  tainter 
gate  bays  was  restrained  in  Z  direction  only.  Since  each  node  has  only  three 
DoF  with  no  rotation  possible,  this  modeled  symmetry  along  these  boundaries. 
The  downstream  vertical  face,  the  portion  in  contact  with  the  stilling  basin 
slab,  was  left  free.  This  was  done  since  normally  a  compressible  joint  filler 
is  used  and  the  slab  usually  is  considered  not  to  add  any  restraints. 

FIESTA 

58.  FIESTA  has  the  capability  of  adding  restraints  by  nodes,  faces,  or 


surfaces.  The  user  has  the  flexibility  to  define  how  the  faces  are  grouped 
into  surfaces.  Surface  restraints  were  used  for  the  symmetry  boundary,  nodal 
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restraints  for  the  lower  upstream  corner  of  the  base,  and  face  restraints  for 
the  remainder  of  the  base.  The  program  requires  restraint  of  all  midside 
nodes  with  restrained  common  vertex  nodes.  When  face  or  surface  constraints 
are  used,  the  program  automatically  applies  the  specified  constraints  to  ver¬ 
tex  and  midside  nodes. 

GTSTRUDL 

59.  GTSTRUDL  constraints  can  be  input  only  for  individual  nodes.  How¬ 
ever,  the  list  capability  allows  similar  restraints  to  be  placed  on  many  nodes 
with  minimal  additional  input.  GTSTRUDL  can  also  release  constraints  that 
have  previously  been  imposed. 

Comparison 

60.  The  flexibility  of  FIESTA  makes  the  input  of  constraints  easier. 
However,  an  initial  run  is  necessary  to  determine  face  and  surface  numbering, 
if  these  capabilities  are  to  be  used.  FIESTA  could  be  further  enhanced  if 
constraint  releases  were  possible.  Then  the  base  could  have  been  totally  re¬ 
strained  using  the  surface  capability  and  the  upstream  nodes  selectively  re¬ 
leased  in  the  X  direction. 

Plotting 

61.  FIESTA  has  the  capability  of  plotting  input  geometry  as  well  as 
output.  GTSTRUDL  cannot  plot  output,  therefore  only  input  geometry  plotting 
capabilities  are  compared. 

FIESTA 

62.  FIESTA  can  generate  only  batch  plot  files.  For  3-D  meshes,  this 
means  selecting  the  viewing  angle  in  advance.  Instructions  in  the  user's 
manual  on  obtaining  the  rotation  values  for  the  desired  viewpoint  were 
difficult  to  follow.  Consequently,  several  rotational  combinations  were  used 
to  get  a  view  that  adequately  showed  the  structure.  A  plot  of  the  mesh  using 
IPFVIEW  is  shown  in  Figure  33. 

GTSTRUDL 

63.  GTSTRUDL  can  plot  input  interactively  or  create  a  batch  plot.  The 
batch  plot  has  the  same  restrictions  as  FIESTA,  however  the  interactive  plot¬ 
ting  allows  easy  change  of  the  viewpoint  to  get  the  optimum  viewing  angle. 
Interactive  plotting  is  much  more  expensive  than  batch  plotting.  A  plot  of 
the  mesh  is  shown  in  Figure  34. 


Figure  33.  FIESTA  mesh  plot  using  IPFVIEW 


Comparison 

6-4 .  Both  codes  allow  plotting  of  selective  portions  of  the  structure. 
This  is  very  helpful  for  debugging  complex  meshes  since  plotting  the  total 
structure  results  in  excessive  overwriting,  and  this  renders  the  plot  useless 
65.  The  hidden  line  removal  capability  of  IPFVIEW  used  for  FIESTA  inad 
equately  removed  all  hidden  lines  as  can  be  seen  in  Figure  33.  It  appears 
that  the  entire  surface  is  plotted  even  though  only  a  portion  is  visible. 
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Figure  34.  GTSTRUDL  mesh  plot 

66.  The  ability  of  FIESTA  to  produce  contour  plots  of  the  output  is  a 
necessity  for  all  3-D  FE  studies.  The  feature  makes  FIESTA  a  desirable  code 
for  a  3-D  analysis. 

Properties 

67.  The  same  material  constants  were  used  for  both  programs.  They  are 
as  follows: 

E  =  3,122,000  psi  (modulus  of  elasticity) 
v  =  0.17  (Poisson's  ratio) 

Y  concrete  =  150  pcf  (unit  weight) 

The  concrete  containing  the  stairwell  that  leads  from  the  machinery  house  to 
the  trunnion  girder  was  modeled  as  a  solid,  to  reduce  mesh  complexity,  with 


the  material  properties  modified  to  reflect  the  stairwell.  The  modified  ma¬ 
terial  properties  are: 

E  =  1,075,217  psi 
v  =  0.17 

y  concrete  =  -51.66  pcf 

FIESTA 

68.  FIESTA  required  the  use  of  consistent  units.  Therefore,  since  feet 

were  used  for  nodal  coordinates  and  pounds  for  loads,  all  constants  were  hand 

converted  to  foot  and  pound  units.  Density  was  also  required,  therefore  the 

p  4 

unit  weight  of  concrete  was  converted  to  (lb/sec  )/ft  units  (unit  weight 
i  acceleration  due  to  gravity). 

69.  FIESTA  can  analyze  isotropic,  transversely  isotropic,  orthotropic, 
and  generally  anisotropic  materials. 

GTSTRUDL 

70.  The  ability  to  change  units  make  it  easier  to  enter  material  con¬ 
stants  in  their  usual  form.  No  hand  calculations  are  required. 

Comparison 

71.  Due  to  the  ability  to  change  units,  GTSTRUDL  more  easily  inputs 
material  constants.  FIESTA  could  be  significantly  enhanced  if  it  allowed  the 
user  the  freedom  to  change  units. 

Loads 

72.  For  meaningful  comparison  of  results,  the  input  loads  for  each 
problem  should  be  the  same.  Different  loading  capabilities  of  each  program 
made  direct  comparison  impossible  prior  to  analysis.  Load  capabilities  were 
used  from  each  program  that  best  modeled  the  applied  loading  conditions. 
Loadings  are  shown  in  Figures  35  and  36. 

73.  The  soil  loads  were  input  as  joint  loads  for  both  programs  since 
the  horizontal  "K"  factor  made  the  horizontal  component  different  from  the 
vertical  component.  This  eliminated  the  use  of  pressure  loading,  which  is 
easier  to  input.  Point  loads  were  used  to  approximate  the  effect  of  the  ma¬ 
chine  house,  trunnion  girder,  and  walkway  dead  weight.  Modeling  the  machine 
house  and  trunnion  girder  would  have  increased  the  complexity  of  the  model. 
Tainter  gate  loads  were  also  applied  as  point  loads  for  both  programs. 

FIESTA 


74.  Hydrostatic  loading  capability  was  very  useful  where  there  was  a 
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Figure  35.  Loading  for  bay  with  tainter  gate  closed 


48.2*  96.4 *  48.2 * 


< ir  Of  LOAD! 


Figure  36.  Loading  for  bay  with  tainter  gate  half  open 


constant  head.  Where  the  head  sloped,  due  to  the  half-opened  tainter  gate, 
pressures  were  input  at  each  node.  For  dead-weight  loading,  the  user  entered 
the  acceleration  due  to  gravity  as  the  loading  criteria. 

GTSTRUDL 

75.  Load  calculation  was  cumbersome  since  no  automatic  load  calculation 
exists.  All  hydrostatic  loads  had  to  be  entered  as  nodal  pressures,  except 
the  hydrostatic  load  on  the  triangular  faces  of  the  trip  elements.  These  had 
to  be  converted  to  joint  loads,  using  tributary  area,  since  GTSTRUDL  does  not 
recognize  pressure  loads  on  these  faces. 

Comparison 

76.  FIESTA  has  more  powerful  and  efficient  ways  of  entering  load  data 
than  GTSTRUDL.  An  improvement  for  FIESTA  would  be  the  capability  of  providing 
a  list  of  similarly  loaded  entities  instead  of  its  vertical  generation.  For 


example: 

1  TO  5 

-500. 

o 

o 

o 

instead  of: 

1  -500 

0.  0. 

0 

2 

3 

=  = 

= 

4  = 

5 

=  = 

= 

This  capability  would  greatly  reduce  the  number  of  lines  of  input  required. 
Data  files  containing  loads  for  both  FIESTA  and  GTSTRUDL  are  shown  in  Appen¬ 
dix  H. 

77.  The  relative  closeness  of  the  applied  loads  can  be  obtained  by 
looking  at  the  summation  of  reactions  after  an  analysis.  Those  values  and 
hand  calculations  are  shown  in  Table  6.  The  hand  calculation  for  the  Z  force 


Table  6 

Reaction  Load  Comparison 


_ FIESTA _ 

Percent  Percent 

P-level  2  Difference  P-Level  3  Difference 


Hand 

Direction  Calculation 
X  -26,595, 162 

7  79,547,652 

Z  1,274,329 


-26,580,000  0.1 

79,092,000  0.6 

1,433,500  12.5 


-26,580,000  0.1 
0.6 
12.5 


_ GTSTRUDL 

Percent 

React  ion  Difference 
-25,319,050  4.8 

78,533,141  1.3 

1,375,588  8.0 


79,092,000 

1,433,500 


is  approximate,  and  the  difference  in  computer  and  hand  solution  reflects  this 
approximation.  Considering  the  widely  different  manner  in  which  their  loads 
were  input,  the  reactions  are  considered  close  enough  to  give  realistic  com¬ 
parisons  for  displacements  and  stresses.  However,  these  differences  in  reac¬ 
tion  indicate  that  both  programs  need  improved  loading  capabilities. 

Analyses 


FIESTA 

78.  The  first  portion  of  this  study  was  done  using  Version  2,  Update  8. 
Midway  into  the  study  Version  2,  Update  11  was  implemented.  This  required  a 
list  on  entities  to  the  processor  "DISP"  which  resulted  in  Update  8  data  files 
being  inoperable  on  Update  11.  It  appears  that  upward  compatibility  is  not  a 
requirement  in  the  update  made  to  FIESTA.  Upward  compatibility  is  desirable 
since  original  designs  often  must  be  rechecked  at  short  notice  to  analytically 
predict  structural  distress  that  has  occurred.  Data  files  were  modified  for 
Update  11  and  debugging  continued  using  P-level  1. 

79.  Toward  the  end  of  the  study,  MCAUTO  changed  computer  complexes  that 
were  accessible  to  execute  FIESTA.  MCAUTO  personnel  did  an  inadequate  Job  of 
converting  procedures  to  the  new  complex  and,  consequently,  the  procedure  used 
to  execute  FIESTA  defaulted  to  execute  the  previous  version  of  FIESTA  (Up¬ 
date  8).  Data  files  were  converted  to  the  Update  8  format.  P-level  2  was  re¬ 
analyzed,  since  the  "ALL  BUT"  list  capability  was  not  operable  in  the  proces¬ 
sor  "PROP".  This  causes  elements  to  show  up  in  two  different  element  property 
lists.  The  FIESTA  User's  Manual  is  in  error  since  it  states  that  all  list  ca¬ 
pabilities  are  operable  in  "PROP". 

80.  The  next  step  performs  an  analysis  at  a  higher  P-level  to  check 
convergence  of  results.  Since  the  FIESTA  manuals  give  more  credence  to  even 
P-levels,  P-level  4  was  selected.  The  analysis  using  Update  8  revealed  tho 
wavefront  was  too  large  (required  memory  exceeded  available  memory)  for  a 
P-level  4  analysis.  FIESTA  has  no  automatic  wavefront  reduction  capability, 
so  a  cyclic  manual  procedure  of  entering  an  assumed  order  of  elements  in  the 
processor  "P-LEVEL"  was  attempted.  Another  error  in  the  user's  manual 
emerged,  since  Update  8  did  not  have  this  element  reordering  capability. 

MCAUTO  FIESTA  support  personnel  indicated  Update  11  had  this  capability  and 
told  how  to  override  the  default  of  Update  8  and  execute  Update  11.  Data 
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files  were  converted  to  the  Update  11  format.  Using  Update  11  to  execute  the 
P-level  4  analysis  yielded  negative  pivots  in  matrices  which  caused  the  ana¬ 
lysis  to  abort  after  generating  a  cost  of  $3,647.39  prior  to  obtaining  re¬ 
sults.  Possible  errors  indicated  in  the  error  diagnostic  message  were  checked 
and  none  found.  The  line  containing  the  value  of  P-level  was  changed  from  4 
to  1  and  the  P-level  1  analysis  was  performed  for  debugging.  The  P-level  1 
analysis  executed  with  no  negative  pivots.  MCAUTO  FIESTA  support  people  could 
not  explain  why  negative  pivots  emerged  for  the  P-level  4  analysis  and  not  in 
the  P-level  1  analysis  nor  could  they  offer  any  means  of  correcting  this.  P- 
level  2  was  analyzed  using  Update  11  to  compare  with  the  results  using  Update 
8.  Although  results  were  obtained,  three  negative  pivots  were  detected  which 
caused  bogus  displacement  and  stress  values  resulting  from  an  imbalance  be¬ 
tween  the  applied  loads  and  the  reactions.  The  summation  of  the  applied  loads 

7 

and  reactions  were  off  by  a  factor  of  10. 

81.  At  this  point  attempts  for  a  P-level  4  analysis  were  abandoned  and 
a  P-level  3  analysis  was  attempted.  Since  P-level  2  and  P-level  4  analyses 
did  not  work  properly  with  Update  11,  Update  8  was  used.  Data  files  were  con¬ 
verted  to  the  Update  8  format  and  the  execution  procedure  was  modified  to 
access  Update  8.  Results  of  a  higher  level  (P-level  3)  were  finally  obtained 
for  comparison  with  P-level  2  results. 

Comparison 

82.  GTSTRUDL  was  much  easier  to  execute.  The  time  involved  in  the  un¬ 
productive  attempts  at  a  P-level  4  analysis  was  20  man  hours  and  was  not  in¬ 
cluded  in  the  discussion  of  cost  in  paragraph  84. 

Results 

83.  Displacements  and  stresses  for  the  nodes  shown  in  Figure  37  were 
used  for  comparison.  These  points  were  selected  because  the  intersection  of 
the  stem  and  base  is  a  critical  area,  vet  the  points  are  far  enough  away  from 
singularities  (stress  concentrations)  to  give  reliable  results.  Results  of 
FIESTA  P-levels  2  and  3  along  with  those  from  GTSTRUDL  are  shown  in  Table  7. 
Results  of  both  FIESTA  analyses  are  close  and  compare  favorably  with  GTSTRUDL 
results.  Ideally,  the  results  should  be  identical  but  differing  approxima¬ 
tions  of  geometry,  loads,  and  element  behavior  account  for  the  differences.  A 
plot  for  the  FIESTA  analyses  of  the  potentia1  energy  versus  the  inverse  of  the 
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Figure  37.  Location  of  comparison  nodes 


Table  7 

Selected  Results  of  Analysis 


Code 

4X  .  ft 

47  .  ft 

tZ  .  ft 

dX  ,  DSf 

oY  ,  paf 

P-Level  1 

FIESTA  2 

0.0003376 

-0.0006346 

0.0000020 

-3,496.6 

-6,375.7 

FIESTA  3 

0.0003428 

-0.0006372 

0.0000013 

-3,154.0 

-6,854.9 

GTSTRUDL 

0.0001644 

-0.0006490 

0.0000003 

-1,483.2 

-6,839.1 

P-Level  2 

FIESTA  2 

0.0003232 

-0.0006148 

-0.0000023 

-2,557.2 

-6,308.5 

FIESTA  3 

0.0003275 

-0.0006147 

-0.0000031 

-3,107.6 

-6,658.8 

CTSTRUDL 

0.0001645 

-0.0006170 

-0.0000022 

-1,777.5 

-6,913.4 

P-Level  3 

FIESTA  2 

0.0002913 

-0.0005196 

-0.0000003 

-1,723.7 

-5,394.7 

FIESTA  3 

0.0002922 

-0.0005202 

-0 . 0000020 

-1,810.4 

-5.883-3 

CTSTRUDL 

0.0001709 

-0.0005000 

-0.0000009 

-745.4 

-5,877.3 

P-Level  4 

FIESTA  2 

0.0002591 

-0.0004654 

-0.0000219 

-1,215.4 

-5.253.4 

FIESTA  3 

0.0002589 

-0.0004662 

-0.0000249 

-1,240.1 

-5,593.2 

CTSTRUDL 

0.0001578 

-0.0004463 

-0.0000203 

-963.8 

-4,785-2 

P-Level  5 

FIESTA  2 

0.0001412 

-0.0003583 

-0.0000344 

-1,257.3 

-6,014.0 

FIESTA  3 

0.0001414 

-0.0003598 

-0.0000393 

-1 ,  *21.7 

-6,211.4 

CTSTRUDL 

0. 1X1008  32 

-0.0003340 

-0.0000317 

-l ,  ’29.8 

-5,2’8.8 

P-Level  6 

FIESTA  2 

0.0000770 

-0.0002573 

-0.0000205 

-1,475-4 

-6.982.9 

FIESTA  3 

0.0000769 

-0.0002569 

-0 . 00002 1 1 

-1,508.8 

-6,986.2 

GTSTRUDL 

0.0000449 

-0.0002381 

-0.0000162 

-1,320.3 

-6.075.0 

P-Level  7 

FIESTA  2 

0.0000625 

-0.0002239 

-0.0000283 

-1,409-5 

-7,394.2 

FIESTA  3 

0 . 00*00629 

-0.0002231 

-0.0000312 

-1,381 .0 

-7.360.2 

GTSTRUDL 

0.0000379 

-0.0002024 

-0.0000215 

-1. '54. 1 

-6,406.9 

P-Level  8 

FIESTA  2 

0 . 000066 * 

— '.'.•■0022  3  3 

-0. 0000505 

-1,683.2 

-7.387,6 

FIESTA  3 

0.0000669 

-  .  r,02224 

-0. 00005' 4  6 

- 1 . 6 ’5 . 7 

-7, 352.6 

GTSTRUDL 

0.0000429 

'  0*999 

-0. ',>000424 

-1. '86.  ’ 

-6,379.6 

P- Level  9 

FIESTA  2 

0 . 0000 9 1  4 

.  5*3 

-0 . 000  *'io6 

-  T  /■<  >9  .  ’ 

-6 . 923.6 

FIESTA  3 

ij  .  000092  * 

-  .  '  1  .  -  V 

-0.  '00 '058 

-4 }9 .5 

-  7  ,  '02 . 6 

GTSTRUDL 

0.  _>oo07'j6 

.  *  A  ’T 

11,1111819 

-  ^  7  ,  «4 

-*.9' 3. 3 

i 

i 

jZ  ,  psf  i 


-3,323.7 

-3,274.5 

-2,888.6 


-3,166.6 

-3,192.6 

-2,789.5 


-2,588.6 

-2,396.4 

-1,781.0  ; 
» 

i 

-1,639.6 

-1,453.2 

-1,440.6 


-1,232.5 

-1,213-4 

-1,170.9 


-1,885.1 

-1,800.6 

-1,435.1 


-2,451.7 
-2,263. 1 
-1,768.3 


-2,540.4 

-2.U40.2 

-1,854.4 


-2.25’  . 
-2.0 '5. 
- ' . 350 . 


vA.)  OO 


active  DoF  is  shown  in  Figu  f  38.  Using  procedures  shown  in  the  FIESTA 
manuals,  the  errors  of  solution  for  the  energy  norm  were  8.9  percent  and 
15.2  percent  for  P-level  2  and  P-level  3,  respectively.  This  is  a  measure  of 
error  in  the  total  (average)  solution.  The  error  at  individual  nodes  may  be 
more  or  less  dependent  on  mesh  refinement  and  proximity  to  singularities. 
GTSTRUDL  analysis  was  done  for  only  one  grid.  Other  grids  should  be  analyzed 
to  guarantee  solution  convergence. 

Cost  Comparison 

84.  The  computer  costs  for  FIESTA  were  $412.70  for  P-level  2  and 
$1,004.32  for  P-level  3.  The  GTSTRUDL  computer  cost  was  $63.86.  It  took  120 
man  hours  to  prepare  for  the  P-level  2  analysis  and  150  man  hours  for  the 
GTSTRUDL  analysis.  It  would  be  reasonable  to  assume  150  man  hours  for  each 
grid  refinement  done  for  GTSTRUDL  while  it  took  less  than  one  man  hour  of  work 
for  the  P-level  3  analysis. 


Conclusions 

85.  FIESTA  is  a  new  code  that,  unlike  GTSTRUDL,  has  not  withstood  the 
test  of  time.  Consequently,  many  of  the  problems  encountered  were  due  to  this 
immaturity.  However,  FIESTA  is  well  suited  for  3-D  analyses  and  gives  good 
results.  Use  of  this  program  should  not  relieve  engineers  of  their  responsi¬ 
bility  to  analyze  results  for  their  correctness.  Errors  in  the  user's  manual 
should  be  corrected  and  addition  of  the  suggested  capabilities  would  greatly 
enhance  the  use  of  FIESTA. 

86.  FIESTA's  capabilities  of  increasing  DoF  and  contouring  plots  of 
output  makes  this  program  desirable  for  3-D  FE  work.  As  seen  from  the  cost 

figures,  the  cost  of  manpower  far  exceeds  the  computer  cost.  The  ability  to  J 

conduct  a  mesh  convergence  study  of  the  complex  3-D  problems  in  a  minimum  of 
150  man  hours  without  generating  new  grid  results  is  demonstrated  in  this 
report.  j 

i 

« 
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Figure  38.  Node  displacements  and  stresses  shown  For  comparison 
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APPENDIX  A:  FIESTA  FILE  AND  PLOTS  FOR  COARSE  GRID, 
TWO-DIMENSIONAL  DAM 


COARSE  2-D  DAH  PROBLEM 


FIESTA 


Figure  A3.  Plot  of  grid 


Figure  A4.  Annotated  contour  plot  of  principal  stresses 
in  X  direction,  P-level  1 


Figure  A5.  Nonannotated  contour  plot  of  principal  stresses 
in  X  direction,  P-level  1. 


Figure  A7.  Window  plot  of  annotated  contour  plot, 
X-direction  principal  stresses,  P-level  1 


Figure  A8.  Annotated  contour  plot  of  principal  stresses  in 
Y-direction,  coarse  grid,  P-level  1 


Figure  A9. 


Nonannotated  contour  plot  of  stresses  in  Y-direction, 
coarse  grid,  P-level  1 


Figure  A12.  Window  plot 
of  annotated,  Y-direct- 
ion  stress  contours, 
coarse  grid,  P-level  1 
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Figure  A15.  Window  plot  of  annotated  X-direction 
principal  stress  contours,  coarse  grid,  P-level  2 
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Figuro  414.  Subwindow  plot  of  annotated  X-diractlon 
principal  strooo  oontours,  door—  grid,  P-lov«l  2 


Figure  A 18.  Nonannotsted  plot  of  Y-diractlon  principal  * trees 
contours,  ooerse  grid,  P- level  2 


Figure  A 22.  Annotated  plot  of  Y-dlrectlon  principal  stress 
contours,  coarse  grid,  P-level  3 


Figure  A2M.  Window  plot  of  nonan notated  Y -direct ion 
principal  streee  contours,  ooerse  grid,  P-level  3 


Figure  A25.  Window  plot  of  partially  annotated  Y-dlr<  :t ion 
principal  stress  contours,  coarse  grid,  P-level  i 


Figure  28.  Window  plot  of  nonannotated  X -direct ion 
principal  stress  oon tours,  ooarse  grid,  P-level  6 


Figure  K2 9.  Window  plot  of  annotated  X-direction 
principal  stress  contours,  coarse  grid,  P-level  6 


Figure  A 30.  Subwindow  plot  of  nonannotated,  X-dlrection 
principal  stress  contours,  coarse  grid,  P-level  6 
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Figure  *31.  Annotated  plot  of  Y-direction  principal  stress 
contours,  coarse  grid,  P-level  6 
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Figure  A3 2.  Nonannotated  plot  of  Y-direction  principal  stress 
contours,  coarse  grid,  P-level  6 


Figure  A33.  Window  plot  of  annotated,  Y-directlon 
principal  stress  contours,  coarse  grid,  P-level  6 


Figure  *35.  Subwindow  plot  cf  nonannotated ,  Y-direction 
principal  stress  contours,  coarse  grid,  P-level  6 
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Figure  *36.  Subw.ndow  p . M  of  annotated,  t -d t r#v»  t or 
principal  stress  contours,  ctar.se  grid.  P-ievei  t 
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Figure  BM.  Annotated  plot  of  X-dlrection  principal  stress 
contours,  fine  grid,  P-level  1 


Figure  B5.  Nonannotated  plot  of  X-direction  principal  stres 
contours,  fine  grid,  P-level  1 


Figure  B7.  Subwindow  plot  of  nonannotated,  X-dlrectlon 
principal  stress  contours,  fine  grid,  P-level  1 
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Figure  B8.  Annotated  plot  of  Y-direction  principal  stress 
contours,  fine  grid,  P-level  1 


Figure  B9. 


Nonannotated  plot  of  Y-direction  principal  stress 
contours,  fine  grid,  P-level  1 


Figure  B11.  Subwindow  plot  of  partially  annotated,  Y-direction 
principal  stress  contours,  fine  grid,  P-level  1 
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Figure  B12.  Annotated  plot  of  X-dlrectlon  principal  stress 
contours,  fine  grid,  P-level  2 


Figure  B15.  Subwindow  plot  of  partially  annotated,  X-direction 
principal  stress  contours,  fine  grid,  P-level  2 
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Figure  B 1 9 .  Subwindow  plot  of  partially  annotated,  Y-direction 
principal  stress  contours,  fine  grid,  P-level  2 


Figure  B22.  Window  plot  of  annotated,  Y-direction 
principal  stress  contours,  fine  grid,  P-level  3 


Figure  B23.  Window  plot  of  nonannotated,  Y-direction 
principal  stress  contours,  fine  grid,  P-level  3 
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Figure  B28.  Subwindow  plot  of  nonannotated ,  X-direction 
principal  stress  contours,  fine  grid,  P-level  5 


Figure  B29.  Annotated  plot  of  Y-direction  principal  stress 
contours,  fine  grid,  P-level  5 


Figure  B30.  Nonannotated  plot  of  Y-direction  principal  stress 
contours,  fine  grid,  P-level  5 
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Figure  B33.  Window  plot  of  annotated,  Y-direction 
principal  stress  contours,  fine  grid,  P-level  5 


Figure  B34.  Window  plot  of  nonannotated,  Y-direction 
principal  stress  contours,  fine  grid,  P-level  5 
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APPENDIX  C:  GTSTRUDL  DAM  FILES 
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Model  1 


5TRUDL  'FIRST  MODEL  OF  CONC.  DAM' 
, UNITS  FEET  POUNDS 

'  inTkiT  rnnorriATce 


JOINT  COORIDATES 
1  -11.92  0  SUPPORT 
200  SUPPORT 
350  SUPPORT 

4  28.33  0  SUPPORT 

5  93  0  SUPPORT 

6  131.33  0  SUPPORT 


7  -11.55  5 

8  0  5 

9  5  5 

10  28.33  5 

11  93  5 

12  127.16  5 

13  -10.83  13 

14  0  13 

15  5  13 

16  28.33  13 

17  93  13 

18  120.5  13 

19  -9.83  25 

20  0  25 

21  10  25 

22  28.33  25 

23  93  25 

24  110.5  25 

25  -8.333  46 

26  0  46 

27  28.33  46 

28  93  46 

29  -4  95 

30  0  95 

31  28.33  95 

32  60.33  95 

33  0  143 

34  25.33  143 

35  0  160 

36  17  160 

37  0  185 

38  17  185 

ELEMENT  INCIDENCES 
112  8  7 

2  2  3  9  8 

3  3  4  10  9 

4  4  5  11  10 

5  5  6  12  11 

6  7  8  14  13 

7  9  10  16  15 
B  10  11  17  16 

9  11  12  18  17 

10  13  14  20  19 


11  14  15  21  20 

12  15  16  22  21 

13  16  17  23  22 

14  17  18  24  23 

15  19  20  26  25 

16  20  21  26 
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Model  1  (Concluded) 


17 

21 

27 

26 

18 

21 

22 

27 

19 

22 

23 

28 

27 

20 

23 

24 

28 

21 

25 

26 

30 

29 

22 

26 

27 

31 

30 

23 

27 

28 

32 

31 

24 

29 

30 

33 

25 

30 

31 

34 

33 

26 

31 

32 

34 

27 

33 

34 

36 

35 

28 

35 

36 

38 

37 

TYPE  PLANE  STRAIN 

ELEMENTS  1  TO  a  25  27  28  PROPERTIES  TYPE  'IPLQ'  THICK  1. 

ELEMENTS  7  TO  15  19  21  22  23  PROPERTIES  TYPE  'IPLQ'  THICK  1. 

ELEMENTS  16  17  18  20  24  26  PROPERTIES  TYPE  'CST6'  THICK  1. 

CONTANTS  E  4.32EB  ALL 

POI  .33  ALL 

LOADING  1 

ELEMENTS  LOADS 

1  TO  28  BODY  FORCE  GLOBAL  BY  -154.176 

JOINT  LOADS 

1  FORCE  X  30.9E3 

7  FORCE  X  47. E3 

13  FORCE  X  80.625E3 

19  FORCE  X  119.3A3E3 

25  FORCE  X  196.875E3 

29  FORCE  X  146.257E3 

33  FORCE  X  17.653E3 

STIFFNESS  ANALYSIS  REDUCE  BAND 

LIST  REACTION  DISPLACEMENTS  STRESBESS  ALL 

PLOT  DEVICE  SCOPE  4014  BAUD  120. 

PLOT  PROJ 
HARDCOPY 

ENDiPLOT  CONT  BD  SXX  LOAD  1 
HARDCOPY 

ENDiPLOT  CONT  BD  SYY  LOAD  1 

HARDCOPY 

END 

FINISH 


Model  2 


STRUDL  SECOND  MODEL  OF  CONC.  DAM' 
UNITS  FEET  POUNDS 
JOINT  COORIDATES 

I  -11.92  0  SUPPORT 
200  SUPPORT 
350  SUPPORT 

4  28.33  0  SUPPORT 

5  93  0  SUPPORT 

6  131.33  0  SUPPORT 

7  -11.55  5 

8  0  5 

9  5  5 

10  28.33  5 

II  93  5 

12  127.16  5 

13  -10.83  13 

14  0  13 

15  5  13 

16  28.33  13 

17  93  13 

18  120.5  13 

19  -9.83  25 

20  0  25 

21  10  25 

22  28.33  25 

23  93  25 

24  110.5  25 

25  -8.333  46 

26  0  46 

27  28.33  46 

28  93  46 

29  -4  95 

30  0  95 

31  28.33  95 

32  60.33  95 

33  0  143 

34  25.33  143 

35  0  160 

36  17  160 

37  0  135 

38  17  185 

39  60  0  SUPPOR! 

40  110.5  0  SUPPORT 

41  60  5 

42  110.5  5 

43  60  13 

44  110.3  13 

45  60  25 

46  8.5  46 

47  60  46 

48  -6.04  70.5 

49  0  70.5 

50  8.5  70.5 

51  28.33  70.5 

52  60  70.5 

53  76.5  70.5 

54  -2.0  119 

55  0  119 


56  3.5  119 

57  28.33  119 

58  44.16  119 

59  8.5  143 

60  0  151.5 

61  8.5  151.5 

62  21.167  151.5 

63  8.5  160 

64  0  172.5 

65  8.5  172.5 

66  17  172.5 

67  8.5  185 

68  8.5  95 

ELEMENT  INCIDENCE? 
112  8  7 

2  2  3  9  8 

3  3  4  10  9 

4  4  39  41  10 

5  39  5  11  41 

6  5  40  42  11 

7  40  6  12  42 

8  7  8  14  13 

9  9  10  16  15 

10  10  41  43  16 

11  41  11  17  43 

12  11  42  44  17 

13  42  12  18  44 

14  13  14  20  19 

15  14  15  21  20 

16  15  16  22  21 

17  16  43  45  22 

18  43  17  23  45 

19  17  44  24  23 

20  44  18  24 

21  19  20  26  25 

22  20  21  46  26 

23  21  22  27  46 

24  22  45  47  27 

25  45  23  28  47 

26  23  24  28 

27  25  26  49  48 

28  26  46  50  49 
2?  46  27  51  50 

30  27  47  52  51 

31  47  28  53  52 

32  48  49  30  29 

33  49  50  68  30 

34  50  51  31  68 

35  51  52  32  31 

36  52  53  32 

37  29  30  55  54 

38  30  68  56  55 

39  68  31  57  56 

40  31  32  58  57 

41  54  55  33 

42  55  56  59  33 

43  56  57  34  59 

44  57  78  34 

45  33  59  61  40 
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Model  2  (Concluded) 


46  39  34  62  61 

47  60  61  63  35 

48  61  62  36  63 

49  35  63  63  64 

50  63  36  66  63 

51  64  65  67  37 

52  65  66  38  67 
TYPE  PLANE  STRAIN 

ELEMENTS  1  TO  19  21  TO  25  27  TO  35  PROPERTIES  TYPE  'IPLQ'  THICK  1. 
ELEMENTS  37  TO  40  42  43  45  TO  52  PROPERTIES  TYPL  IPLQ'  THICK  1. 
ELEMENTS  20  26  36  44  41  PROPERTIES  TYPE  'CSTG'  THICK  1. 

CONTANTS  E  4.32E8  ALL 
POI  .33  ALL 
LOADING  1 
ELEMENTS  LOADS 

1  TO  52  BODY  FORCE  GLOBAL  BY  -154.176 
1  EDGE  FORCE  EDGE  4  GLOBAL  VARIABLE  VX  8937.  8625. 

8  EDGE  FORCE  EDGE  4  GLOBAL  VARIABLE  VX  8625.  8125. 

14  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  8125.  7375. 

21  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  7375.  6062.5 

27  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  6062.5  4535.25 

32  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  4531.5  300;. 

37  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  3000.  1500. 

JOINT  LOADS 

38  FORCE  X  4500. 

54  FORCE  X  13500 

STIFFNESS  ANALYSIS  REDUCE  BAND 

LIST  REACTION  DISPLACEMENTS  STRESSESS  ALL 

PLOT  DEVICE  SCOPE  4014  BAUD  120. 

PLOT  PRO J 

HARDCOPY .END 

PLOT  CONT  BD  SXX  LOAD  1 

HARBCOPYiENB 

PLOT  CONT  SYY  LOAD  1 

HARDCOPY  »END 

FINISH 


Model  3 


STRUDL  'THIRD  HODEl  ' 
UNITS  FEET  POUNDS 
JOINT  COORIDATES 


1 

0. 

143.000 

2 

0.  130 

.875 

3 

10.333 

143.000 

4 

-1.042 

130.875 

5 

0.  151. 

500 

6 

0.  118 

.750 

7 

10.333 

130.875 

8 

8.708 

151.500 

9 

17.832 

143.000 

10 

-2.083 

118.750 

11 

0.  160.000 

12 

0.  106 

i .  625 

13 

10.333 

118.750 

14 

18.186 

130.875 

15 

17.416 

151.500 

16 

8.500 

160.000 

17 

25.330 

143.000 

18 

-3.125 

106.625 

19 

0.  172.500 

20 

0. 

94.500 

21 

10.333 

106.625 

22 

18.540 

118.750 

23 

26.039 

130.875 

24 

17.000 

160.000 

25 

21.165 

151.500 

26 

8.500 

172.500 

27 

33.789 

130. 675 

28 

-4.166 

94.500 

29 

0.  185.000 

30 

0. 

82.375 

31 

10.333 

94.500 

32 

18.895 

106.625 

33 

26.747 

118.750 

34 

17.000 

172. 5'-' 

35 

8.500 

185.000 

36 

34.866 

118.750 

37 

42.247 

118.750 

38 

-5.208 

32.375 

39 

0. 

70.250 

40 

10.333 

82.375 

41 

19.249 

94.500 

42 

27.456 

106.625 

43 

17.000 

185.000 

44 

35.944 

106.625 

45 

43.817 

106.6:5 

46 

50.706 

IC6.625 

47 

-6.250 

70.250 

48 

0. 

38.125 

49 

10.333 

70.230 

50 

19.603 

82.375 

51 

28.165 

94.500 

52 

37.022 

94.500 

53 

45.387 

94.500 

54 

52.965 

94.50 

55 

59.165 

94.500 

56 

-7.291 

58.125 

57 

0. 

46.000 

58 

10.333 

58.125 

59 

19.958 

70.250 

60 

28.874 

82.375 

61 

38.100 

82.375 

62 

46.957 

82.375 

63 

55.224 

82.375 

64 

67.624 

82.375 

65 

-8.333 

46 .000 

66 

0. 

37.750 

67 

10.333 

46.000 

68 

20.312 

58.125 

69 

29.582 

70.250 

70 

39.178 

70.250 

71 

48.527 

70.250 

72 

57.482 

70.250 

73 

69.194 

70.250 

74 

76.083 

70.250 

75 

-8.957 

37.750 

76 

0. 

29.500 

77 

9.000 

37.750 

78 

20.667 

46.000 

79 

30.291 

58.125 

80 

40.256 

58.125 

81 

50.097 

58.125 

92 

59.741 

58.125 

33 

70.764 

58.  l:‘ 

34 

84.541 

58.1 

85 

-9.582 

29.52 

36 

0. 

21.25 

97 

7.667 

29.5: 

88 

20.395 

38.3 ; ; 

39 

31.000 

46.000 

90 

41.333 

46.000 

91 

51.667 

46.000 

92 

62.000 

46.000 

93 

72.333 

46.000 

94 

82.667 

46.000 

95 

93.000 

46.000 

96 

-10.206 

21.250 

97 

0. 

13.000 

99 

6.333 

21.250 

99 

20.123 

30.667 

100 

30.767 

38.335 

101 

41. '.39 

38.333 

.02 

5'.  .511 

38.333 

103 

61 .884 

38.331 

104 

72.256 

38.335 

105 

82.628 

38.333 

106 

93.000 

38.331 

107 

99,3ag 

38.335 

108 

-10.330 

13.000 

109 

0. 

5.00C 

110 

5.000 

13.000 

111 

19.852 

23.00: 

112 

30.534 

30.6c 

113 

40.945 

30.63  ' 

114 

51.356 

30.66" 

115 

61.767 

30.667 

116 

72.178 

30.667 

117 

82.589 

30.667 

118 

93.000 

30.667 

119 

99.388 

30.667 

120 

105.777 

30.667 

121 

-11.550 

5.000 

122 

0.0 

0.0  s 

123 

5.000 

5.000 

124 

19.580 

15.333 

125 

30.301 

23.000 

126 

40.751 

23.000 

127 

51.201 

23.000 

128 

61.651 

23.000 

129 

72.100 

23.000 

130 

82.550 

23.000 

131 

93.000 

23.000 

132 

99,388 

23.000 

133 

105.777 

23.000 

134 

112.165 

23.000 

135 

-11.920 

0.0 

136 

5.000 

0.  ! 

137 

19.308 

7.667 

138 

30.069 

15.333 

139 

40.557 

15.333 

140 

51,046 

15.333 

141 

61.534 

15.333 

142 

72.022 

15.333 

143 

92.511 

15.333 

144 

93.000 

15.333 

145 

99.388 

15.333 

146 

105.777 

15.333 

147 

112.165 

15.333 

148 

118.553 

15.33! 

149 

19.037 

0.0 

150 

29.836 

7.667 

151 

40.363 

7.667 

152 

50.890 

7.66  ’ 

153 

61.418 

7.667 

134 

71.945 

7.667 

155 

82.473 

7.667 

156 

93.000 

7.667 

157 

99.388 

7.667 

158 

105.777 

7.667 

159 

112.165 

7.667 

160 

118.553 

7.667 

161 

U-4  .  942 

7.667 

162 

29.603 

0. 

163 

40.169 

0. 

164 

50.735 

0. 

165 

61.301 

0. 

166 

71.868 

0. 

167 

82.434 

0. 

168 

93.000 

0. 

169 

99.388 

0. 

170 

105.777 

0. 

i  n 

112.165 

0. 

172 

118.553 

0. 

173 

124.942 

0. 

I 
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Model  3  (Continued) 


174  131.330 

ELEMENT  INCIDENCES 

1  135  122  109 

2  122  136  123 

3  136  149  137 

4  174  161  173 

5  109  97  10B 

6  123  137  124 

7  110  124  111 

8  98  111  99 

9  87  99  88 

10  77  88  78 

11  110  98  86 

12  98  87  76 

13  87  77  66 

14  77  67  57 

15  97  86  96 

16  86  76  85 

17  76  66  75 

18  66  57  65 

19  65  57  48 

20  57  67  58 

21  48  58  49 

22  39  49  40 

23  30  40  31 

24  20  31  21 

25  12  21  13 

26  6  13  7 

27  2  7  3 

28  95  106  107 

29  95  84  94 

30  95  94  105 

31  94  93  104 

32  93  92  103 

33  92  91  102 

34  91  90  101 

35  90  99  100 

36  39  78  38 

37  106  105  117 

38  105  104  116 

39  104  103  115 

40  103  102  114 

41  102  101  113 

42  101  100  112 

43  100  88  99 

44  118  117  130 

45  117  116  129 

46  116  115  128 

47  115  114  127 

48  114  113  126 

49  113  112  125 

50  112  99  111 

51  131  130  143 

52  130  129  142 

53  129  128  141 

54  128  127  140 

55  127  126  139 

36  126  125  138 

37  125  111  124 
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Model  3  (Concluded) 


117 

52 

53 

45 

44 

118 

44 

45 

37 

36 

119 

91 

92 

82 

81 

120 

81 

82 

72 

71 

121 

71 

72 

63 

62 

122 

62 

63 

54 

53 

123 

S3 

54 

46 

45 

124 

92 

93 

83 

82 

125 

82 

83 

73 

72 

126 

72 

73 

64 

63 

127 

93 

94 

84 

83 

128 

84 

74 

73 

83 

129 

74 

64 

73 

130 

64 

55 

54 

63 

131 

55 

46 

54 

132 

46 

37 

45 

133 

37 

27 

36 

134 

168 

169 

157 

156 

135 

169 

170 

158 

157 

136 

170 

171 

159 

158 

137 

171 

172 

160 

159 

138 

172 

173 

161 

160 

139 

106 

118 

119 

107 

140 

107 

119 

120 

141 

118 

131 

132 

119 

142 

119 

132 

133 

120 

143 

131 

144 

145 

132 

144 

132 

145 

146 

133 

145 

133 

146 

147 

134 

146 

144 

156 

157 

145 

147 

145 

157 

158 

146 

148 

146 

158 

159 

147 

149 

147 

159 

160 

na 

150 

120 

133 

134 

151 

134 

147 

148 

152 

148 

160 

161 

4  FORCE  X  1147.0425 

1  FORCE  X  3442.419 

STIFFNESS  ANALYSIS  REDUCE  BAND 

LIST  REACTIONS  DISPLACEMENTS  STRESSESS  ALL 

PLOT  DEVICE  SCOPE  4014  BAUD  120. 

PLOT  PROJ.LABEL  ALL 
HARDCQPYSPLOT  CONT  BD  SXX  LOAD  1 
HARDCOPYiPLQT  CONT  BD  SYY  LOAD  1 
HARDCOPY JEND 
SAVE  DIRECT  'PRCDAH' 

FINISH 


TYPE  PLANE  STRAIN 

ELEMENTS  1  2  3  5  TO  27  30  TO  71  73  TO  76  79  TO  90  PROPERTIES  TYPE  'IPLO'  THICK  1. 

ELEMENTS  92  TO  128  130  134  TO  139  141  TO  149  PROPERTIES  TYPE  'IPLGT  THICK  1. 

ELEMENTS  4  2B  29  72  77  91  129  131  132  133  140  150  TO  152  PROPERTIES  TYPE  CSTG'  T 

CONTANTS  POI  .33  ALL 

CONI  ANTS  E  4.32E8  ALL 

LOADING  1 

ELEMENT  LOADS 

1  TO  152  BODY  FORCE  GLOBAL  BY  -154.176 

1  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  8937.5  8625. 

5  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  8625.  8125. 

15  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  8125.  7609.375 

16  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  '’609.375  7093.75 

17  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  7093. '5  6578.1  " 

18  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  6578.125  i067.T 

19  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  6062.5  5304.687 

100  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  5304.687  4546.975 

101  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  4546.875  3799.062 

102  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  .3789.062  3031.250 

103  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  23031.25  227..43  ' 

104  EDGE  FORCE  EDGE  4  GLOBAL  VAR  VX  2273.437  1515.620 

105  EDGE  FORCE  EDGE  3  GLOBAL  VAR  VX  1515.620  757.312 

JOINT  LOADS 


THICK  1, 


VAR  VX  8937.5  8625. 

VAR  VX  8625.  8125. 

VAR  VX  8125.  7609.375 
VAR  VX  ■’609.375  7093.75 
VAR  VX  7093.75  6578.1  " 
VAR  VX  6578.125  6062. 

VAR  VX  6062.5  5304.68’ 

VAR  VX  5304.687  4546.975 
.  VAR  VX  4546.875  3799.062 
VAR  VX  3789.062  3031.250 
VAR  VX  23031.25  22’ 1.43' 
VAR  VX  2273.437  1515.620 
VAR  VX  1515.620  757. 312 
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12123  MV  12.  '14 


M1M  STOP 
Mil*  THIN  PLATE 
M12t  1  t.  t.  .5 
M13t  2  5.  t.  .5. 

M140  3  It.  t.  .5 
Ml$t  4  t.  S.  .5 
Mitt  S  5.  5.  .5 
MITt  6  it.  5.  .5 
M1M  ?  t.  It.  .5 
M1M  »  S.  It.  *5 
ttSM  9  It.  It.  .S 
MStt  It  t.  t.  t. 
ttSSt  11  S.  t.  t. 
ttS3t  IS  It.  t.  t. 

M24t  13  t.  S.  t. 

04250  14  S.  S.  t. 
ttStt  IS  It.  S.  t. 

M27t  16  t.  It.  t. 

00280  17  S.  It.  t. 

M29t  It  It.  It.  t. 

M3tt  END  OF  COORDINATES 
M31t  31  l  It  11  14  13  1  2  S  4 

t»32t  31  2  11  IS  IS  14  2  3  6  S 

M33t  31  3  13  14  17  16  4  5  I  7 

M34t  31  4  14  IS  18  17  5  6  9  8 

M3St  END  OF  INCIDENCES 
tt36t  NO  LOCAL  COOR  SVSTEN 
M37t  t 

tt38t  NO  EQUIUALENTING 

M39t  t 
tt4M  t surf 

tt41t  1 
tt42t  It. 

M43t  INPLOT 
NMt  1 

M4St  Itl  S  1  1  1  t  2  t  t  t 
M4£t  -6t.  IS.  IS. 

M47t  END  PLOT  ID 
M48t  4 

M49t  1  Itl  t  t  t 
ttStt  3-D  CEOnETRV  PLOT 
ttSlt  END  OF  PLOT  DATA 
MS2t  *  CHECK 
MS3t  (CONST 
ttS4t  3  t  1  2  3 
tOSSt  S  6 
tOS6t  3  t  1 
MS7t  3 

oasao  3  t  2 

08590  4 

M6M  END  OF  CONST 
M61t  tPROP 
08620  1 
6063#  All 

tt64t  END  OF  NATERIAL  D1SP 
18650  1  t  t  t 
10668  4.176E9  .27 

tllat  end2of4naterial  properties 

03650  IPLEuEL 

08700  1 

W7l6  AVC 

00720  END  OF  PLEVEL  DEF 
00730  NO  LIST 
00740  ILOADS 
M7St  1 

M760  UNIFORN  PRESSURE  IN  -Z  DIRECTION 
M770  3 

00780  3  ltt. 

M7M  2 

M8M  END  Of  UNIFORN  PRESSURE 
Mtlt  END  OF  LOAD  CASE  1 

00830  GRAVITY  LOADING  IN  -2  DIRECTION 


00840  8 

008S0  t.  0.  -32.2 

00860  ALL 

00870  END  OF  LOAD  CASE  2 
M8M  3 

M890  TENPERATURE  LOAD  OF  DELTA-  St  0E6 
04900  11 
M9!t  7t.  129. 

M920  END  OF  TENP  DEF 
M930  ALL 

M940  END  OF  LOAD  CASE  3 
M9S0  END  OF  LOADS 
M96t  ILCOND 
00970  11 

M980  LOAD  CONBINATION  11 
M9M  1  1 

01000  END  OF  LOAD  COM  I  NAT  I  ON  11 
tltlt  12 

01020  LOAD  DOMINATION  12 
01030  2  1 

01040  END  OF  LOAD  COMINATION  12 
tltSO  13 

01060  LOAD  COMINATION  13 
01070  3  1 

01080  END  OF  LOAO  COMINATION  13 
tlOM  END  OF  LOAD  COMINATION  DEF 
01 1M  8L0UE 
01110  (ARRAY 
01120  (STIFF 
01130  (STATIC 
01140  (SOLUC 
01150  (D1SP 
01160  (STRESS 
01170  0 
01 1M  ALL 
01 1M  ALL 
012M  (AXES 
01210  10  0  0 

01220  0  .  0.  0.  0  _  . 

01230  END  OF  LOCAL  AXES  SVSTEN  •  10 
01240  tCNESN 

tiHt  Z-S  PLANE  (SURFACE  NO.  2) 

01270  2  0  1 
01280  0.  0.  10. 

012M  3 
013M  2 

01310  END  OF  CNESH 
01320  (CDATA 

01340  RESULTS^OF  UNIFORN  PRESSURE  .  PlEUEL-l 
01350  110  It  0  1  0  1  „  _  , 

01360  RESULTS  OF  DEAD  LOAD  .  PLEUEL  •  1 

013S0  r!sULTS*OF  60 1 DEG  TENP  CHANGE  ,  PIEICL  •  1 
01390  END  OF  CDATA 
01 4M  (CPLOT 
01410  1 

01420  2M  5  0  1  1  0  1  0.  0. 

01430  0.  0.  10. 

01440  END  PLOTID 
01450  0 

01460  19  1M  2M  0  0  0  0  0 

01470  PRINCIPAL  STRESS! 

014M  20  1M  2M  0  0  0  0  0 

014M  PRINCIPAL  STRESS2 
0ISM  19  110  2M  0  0  0  0  0 
01610  PRINCIPAL  STRESS 1 
01520  20  lit  2M  0  0  0  0  0 
01530  PRINCIPAL  STRESS2 
01540  19  120  2M  0  0  0  0  t 
01550  PRINCIPAL  STRESSI 
01560  20  120  2M  0  0  0  0  0 
01570  PRINCIPAL  STRESS2 
01 5M  END  OF  PLOT  DATA 
015M  (ENDP 


Figure  D1.  Data  file  for  FIESTA  P-level  1  analysis 
and  plotting  of  thin  plate  problem 


PTTHN3 


12tl«  HAY  15, '14 


him  rrof 
NUI  thin  plate 
mizo  1 1.  «.  .s 
HIM  a  5.  ».  .5 
HIM  3  19.  ••  ,5 
HIM  4  •.  5.  .5 
HIM  S  5.  5.  >5 

Mm  «  ta.  s.  .s 
him  7  a.  la.  .s 
him  a  s.  u.  ,s 

992M  9  It.  19.  .5 

M2ia  ta  a.  a.  a. 

M2 29  11  5.  9.  9. 

M2 39  12  19.  9.  9. 

99249  13  9.  S.  9. 

99259  14  5.  S.  9. 

99269  IS  19.  S.  9. 

M279  16  9.  19.  9. 

99289  17  5.  19.  9. 

99299  19  19.  19.  9. 

M3M  2ND  OF  COORDINATES 
M319  31  1  19  11  14  13  1  2  S  4 

M329  31  2  11  12  IS  14  2  3  6  5 

M339  31  3  13  14  17  16  4  S  9  7 

M349  31  4  14  15  19  17  S  6  9  9 

M3S9  END  OF  INCIDENCES 
M369  NO  LOCAL  COOK  SYSTEM 
M379  9 

M389  NO  EQUIUALENTINC 

M399  9 
994M  (SURF 
99419  1 
M429  19. 

M439  INPLOT 
99449  1 

M459  191  S  1  1  1  9  2  9  9  9 
M469  -69.  15.  15. 

99479  END  PLOT  ID 

99489  4 

M499  1  191  9  9  9 

995M  3-0  GEOMETRY  PLOT 
90519  END  OF  PLOT  DATA 
99529  (CHECK 


99539  (CONST 
99549  39123 


99559  5  6 

99569  3  9  1 


99579  3 
99589  392 


99599  4 

996M  END  OF  CONST 
99619  (PROP 
99629  1 
99639  ALL 

99649  END  OF  MATERIAL  DISP 

99659  1  9  9  9 

99669  4.176E9  .27 

99679  IS. 21 74  6.6E-6 

99689  END  OF  MATERIAL  PROPERTIES 

99699  (PLEUEL 

997M  3 

19719  ALL 

99729  END  OF  PLEUEL  DEF 
99739  NO  LIST 
99749  (LOAOS 
99759  l 

99769  UNIFORM  PRESSURE  IN  -Z  DIRECTION 

99779  3 
99789  3  199. 

99709  2 

M8M  END  OF  UNIFORM  PRESSURE 
M819  END  OF  LOAD  CASE  1 

99829  2 

99839  GRAVITY  LOADING  IN  -Z  DIRECTION 


M849  8 

M8S9  9  .  9.  -32.2 
M869  ALL 

M879  END  OF  LOAD  CASE  2 
M889  3 

99899  TEMPERATURE  LOAD  OF  DELTA*  59  DEG 
MOM  11 
99919  79.  129. 

99929  END  OF  TEMP  DEF 
9M39  ALL 

99949  END  OF  LOAD  CASE  3 
99959  END  OF  LOADS 
M969  8LC0HD 
99979  11 

99989  LOAD  C0H9INATI0N  11 
N999  1  1 

91999  END  OF  LOAD  COMBINATION  11 
91919  12 

91929  LOAD  COMBINATION  12 
91939  2  1 

91949  END  OF  LOAD  COMBINATION  12 
919S9  13 

91969  LOAD  COMBINATION  13 
91979  3  1 

91989  END  OF  LOAD  COMBINATION  13 

91909  END  OF  LOAD  COMBINATION  DEF 

91 1M  8L0UC 

91119  (ARRAY 

91129  (STIFF 

91139  (STATIC 

91149  (SOLVE 

91159  (DISP 

91169  (STRESS 

91179  9 

91189  ALL 

91 199  ALL 

912M  SAXES 

91219  19  9  9 

91229  9.  9.  9.  9 

91239  END  OF  LOCAL  AXES  SYSTEM  •  19 
91249  SCHESH 
912S9  1 

91269  Z-S  PLANE  (SURFACE  NO.  2) 

91279  2  9  1 
91289  9.  9.  19. 

91299  3 
913M  2 

91319  END  OF  CMESH 
91329  SCDATA 
91339  IN  11  9  1  9  1 

91349  RESULTS  OF  UNIFORM  PRESSURE  ,  PLEUEL  *  3 
91359  119  ta  9  1  9  1 
91369  RESULTS  OF  DEAD  LOAD  ,  PLEUEL  •  3 
91379  129  13  9  1  1  1 

11389  RESULTS  OF  59  DEG  TEMP  CHANGE  ,  PLEUEL  •  3 
91399  END  OF  CDATA 
91 4M  (CPLOT 
91419  1 

91429  2M  5  9  1  1  9  1  9.  9. 

91439  9.  9.  19. 

91449  END  PLOTID 
91459  6 

91469  19  199  2M  9  9  9  9  9 

91479  PRINCIPAL  STRESS1 
91489  29  1M  299  9  9  9  9  9 
91499  PRINCIPAL  STRESS2 
91SM  19  119  2M  9  9  9  9  9 

91519  PRINCIPAL  STRESS1 
91529  29  119  2M  9  9  9  9  9 

91539  PRINCIPAL  STRES52 
91549  19  129  2M  9  9  9  9  9 
91559  PRINCIPAL  STRESS1 
91569  29  129  299  9  9  9  9  9 
91579  PRINCIPAL  STRESS2 
91589  END  OF  PLOT  DATA 
91599  ICNDP 
« 


Figure  D3.  Data  file  for  FIESTA  P-level  3  analysis 
and  plotting  of  thin  plate  problem 


try 


PTTHN4 


12*13  MV  IS, '84 


Mill  STOP 
Hill  THIN  PLATE 
•0120  1  I.  •.  .5 

•013#  a  S.  0.  .5 

M14#  3  1».  0.  .5 
MIS#  4  #.  S.  .5 
MIS#  S  S.  S.  .5 
MIT#  S  1#.  S.  .5 
MIS#  7  f.  1#.  .S 
MIS#  S  S.  1#.  .5 
M2M  9  1#.  1#.  .5 
#•21#  1#  #.  #.  #. 

M22#  11  5.  #.  #. 

#•23#  12  1#.  #.  #. 

M24#  13  #.  S.  #. 

##2S#  14  S.  S.  #. 

#•26#  IS  1#.  5.  #. 

M27#  IS  #.  1#.  #. 

•#28#  17  5.  1#.  #. 

M29#  18  It.  1«.  #. 

M3M  END  OF  COORDINATES 
M31#  31  1  1#  11  14  13  1  2  S  4 

M32#  31  2  11  12  IS  14  2  3  6  S 

M33#  31  3  13  14  17  IS  4  5  8  7 

••34#  31  4  14  IS  18  17  S  6  9  8 

M3S#  END  OF  INCIDENCES 
M36#  NO  LOCAL  COOR  SYSTEM 
•037#  0 

M380  NO  EQUIUALENTINC 

M39#  0 

00400  (SURF 

00410  1 

M420  10. 

00430  SNPLOT 
M44#  1 

#0450  101  S  1  1  1  •  2  #  «  # 

M460  -60.  15.  IS. 

M470  END  PLOT  ID 
M480  4 

00490  1  101  0  0  0 

MSM  3-D  GEOMETRY  PLOT 

®«S10  END  OF  PLOT  DATA 

00520  SCHECK 

00530  ICONST 

00540  30123 

00550  5  6 

00560  3  0  1 

00570  3 

00580  302 

e#590  4 

#0600  END  OF  CONST 
0061#  SPROP 
00620  1 
00630  ALL 

00640  END  OF  MATERIAL  DISP 

0065#  1  •  0  0 

M66#  4.176E9  .27 

00670  15.2174  6.6E-6 

00680  END  OF  MATERIAL  PROPERTIES 

00690  (PLEUEL 

00700  4 

MMt*  ALL 

0072#  END  Of  PLEUCL  D£F 
00730  NO  LIST 
00740  SLOAOS 
00750  1 

00760  UNIFORM  PRESSURE  IN  -2  DIRECTION 

99f(W  j 

00780  3  1M. 

#0780  2 

#0800  END  OF  UNIFORM  PRESSURE 
00S10  END  OF  LOAD  CASE  1 

00820  2 

00840  $*<W1TV  L0A61NC  »N  -Z  DIRECTION 

008S0  0.  0.  -32.2 
00860  ALL 


00870  ENO  OF  LOAD  CASE  2 
00880  3 

M9M  ^"PERAT‘*E  L0AD  *  DELTA-  SO  DEG 

00910  70.  12#. 

00920  ENO  OF  TENP  DEF 
00930  ALL 

00940  ENO  OF  LOAD  CASE  3 
00950  END  OF  LOADS 
00960  SLCOftt 
00970  11 

00980  LOAD  C0N1INATI0N  11 
00990  1  1 

01*10  iaD  V  L0W>  DOMINATION  11 

01020  LOAD  C0N8INATI0N  12 
01030  2  1 

01040  END  OF  LOAD  C0N9INATI0N  12 
010S0  13 

01060  LOAD  CONttMTlON  13 
01070  3  1 

01030  END  OF  LOAD  COMBINATION  13 
£}•##  END  Of  LOAD  COM  I  NAT  I  ON  DEF 
•11##  8L0UE 
•111#  SARRAV 
•112#  * STIFF 
•113#  (STATIC 
•114#  (SOLVE 
•ns#  (Disp 
#116#  (STRESS 
•117#  • 

0118#  ALL 
01190  ALL 
012M  (AXES 
01210  10  •  0 
01220  0.  0.  0.  0 

01230  END  OF  LOCAL  AXES  SYSTEM  •  10 
01240  (CNESH 
01250  1 

01260  2*S  PLANE  (SURFACE  NO.  2) 

01270  2  0  1 
01280  0.  0.  10. 

01280  3 
01330  2 

01310  END  OF  CNESH 
01328  (CDATA 
01330  110  11  0  1  0  1 
01340  RESULTS  OF  UNIFORM  PRESSURE 
0135#  11#  12  0  1  0  1 

sis:  fisnsM  ?;• • « 

Jim  tS»  Jr*cS "  ,t"P  “*"*  •  PLEUtl 

01400  (CPLOT 
01410  1 

01420  200  s  0  1  1  0  1  0.  0. 

01430  0.  0.  10. 

01440  END  PLOT ID 
014S0  6 

01460  19  1M  200  0  0  0  0  # 

#1470  PRINCIPAL  STRESS 1 
01480  20  100  200  0  0  #  0  # 

01490  PRINCIPAL  STRESS2 
•1500  19  110  200  0  0  0  0  0 

•1S1#  PRINCIPAL  STRESSI 
01520  20  110  200  0  0  0  0  0 

01S3#  PRINCIPAL  STRESS2 
01540  19  120  200  0  0  0  0  0 
#1550  PRINCIPAL  STRESSI 
01560  20  120  200  0  •  e  0  0 
#1670  PRINCIPAL  STRESS2 
01680  END  OF  PLOT  DATA 
•1590  tENDP 
8 


PLEUEL  •  4 


«  4 


Figure  DM.  Data  file  for  FIESTA  P-level  4  analysis 
and  plotting  of  thin  plate  problem 


D5 


PTTMM5  14*27  Jut  16.  '«■* 

001*0  »T0P 
00110  THIN  PLATE 
00120  1  0.  0.  .S 
00130  2  S.  •.  .S 
00140  3  10.  0.  .( 

00150  4  0.  S.  .5 
00160  55.  5.  .5 
00170  6  10.  5.  .5 
00160  7  0.  10.  .6 
00100  S  5.  10.  .5 
0«£00  0  10.  10.  .5 
00210  10  0.  0.  0. 

09220  11  5.  0.  0. 

00230  12  10.  0.  0. 

0024#  13  0.  5.  0. 

09230  14  5.  5.  0. 

00260  IS  10.  5.  0. 

00270  16  «.  t«.  0. 

00210  17  5.  10.  0. 

00250  18  10.  10.  0. 

033C0  IK?  OF  COORDINATES 
02310  31  ;  10  II  14  n  1  a  5  4 

O0JJO  31  2  It  12  IS  14  2  3  C  5 

00310  31  3  13  14  17  16  4  5  8  7 

00340  31  4  14  IS  18  17  5  6  9  8 

00350  END  r,f  INCIDENCES 
OOJc.9  NO  1  DC  At.  COOR  SYSTEN 
00370  0 

003  .0  KO  EQUIVALENT  INC 

00350  0 

00400  ICUkF 

00410  1 

€2420  10. 

004  10  IflFLCT 
€0440  1 

oo4'o  ioi  s  i  i  i  o  a  o  o  o 

004C0  -69.  IS.  15. 

00470  (ND  PLOT  10 
•04u0  4 

02452  1  1«1  0  0  0 
e;:oo  3-d  geometry  piot 
<*510  Ci. 2  Of  PLOT  CAT* 

CC.wJ  H‘t..CK 
CC530  »C(,:.5T 
00540  30123 

occ  a  s  6 

O0C.4  3  o  i 
02-370  '1 
405  ..3  3  0  2 
22350  4 

•a«.;o  c:.o  of  const 

00610  tPft-.F 

02C..0  1 
02333  AIL 

00340  CNO  Of  flnTERZAL  LISP 

eve;*  i  o  o  o 

OOfl'.a  4.1  ti3  .27 

0v  70  1j.j174  N.tt-6 

C..  ..  0  f J  CT  l.rtlfcPIiil.  PROPERTIES 

€0630  iflLuEL 

£0720  5 

00710  ALL 

CO. ’22  CIO  OF  PLEUCL  DC F 
03 130  HO  LIST 
C/?40  (LOADS 
00. £9  1 

12,T 0  UNIFORM  PRESSURE  IN  -2  OIRCCTION 
iolV»  3 
02.30  3  10P. 

*0  .0  ?. 

02.30  CHS  OF  IHIFORN  PRESSURE 
32710  END  OF  LOAD  CASE  1 

eoa.’.o  2 

0C..70  3..AU1TV  LOADING  IN  -Z  DIRECTION 
S 


O**'  0  0  .  0.  -32.2 
*2  C..0  ALL 

00370  END  OF  LOAD  CMC  2 

ou:o  3 

62360  TCTIPCMTWIC  LOAO  OF  DELTA-  SO 

•  CJ28  It 
02510  70.  120. 

as'., .a  END  OF  TEMP  DCF 
02330  ALL 

02340  CND  OF  LOAD  CASE  3 
O-'SJO  END  OF  LOADS 
00360  FLCOM 
00979  It 

005 JO  LOAD  COmiNATlOH  II 
00350  1  1 

#1900  END  OF  LOAD  C OFT*  1  NATION  11 
01810  12 

•  1824  LOAD  CONI  1 NAT  I  ON  12 
aiej*  2  1 

01840  END  OF  LOAD  CONI I NAT  TON  12 
91359  13 

01CC0  LOAD  DOMINATION  13 
01970  3  1 

•  1020  END  OF  LOAD  COMINATION  13 
01099  FN.'i  OF  LOAD  Conk (NATION  DfF 
•111#  *LOUL 

OHIO  (ARRAY 
81120  IST1FF 
01130  ISTATIC 
21140  XSALUL 
91150  IDI5P 

01160  ismss 

01170  0 
41160  ALL 
01100  ALL 
OieOO  IAXES 
91610  10  0  0 
01220  «.  0.  0.  0 

91238  END  OF  LOCAL  AXES  SYSTEM  -  10 
91240  tCttCSH 
8 12*0  1 

•  UV4  Z-S  PLANE  (SURFACE  NO.  21 
81274  2  4  I 

41220  0.  0.  10. 

a;:jso  j 

t .  .94  <1 

01  J14  1.2  OF  CHCSM 

01  .  ••  »  5A.H 

i  1  1,9  l\J  11  I  I  I  I 

91  1  14  At  5ULT S  OF  UN140PN  PRESSUR*  . 

01752  lie  12  0  1  4  1 

1*1329  RESULTS  OF  DEAD  (LOAD  ,  PLEUEL 

21370  122  13  0  1  l  l 

21330  RESULTS  OF  S9  DEG  TEITP  CHANCE 

21340  END  OF  CDATA 

01402  tCPLOT 

01410  I 

0 1 4£0  223  S  0  l  1  0  1  0.  0. 

01439  0.  9.  10. 

0144D  END  PLOTID 
01454  S 

01469  19  1C9  £80  0  8  0  0  0 
91470  PRINCIPAL  STkECSl 
41439  29  184  240  4  4  4  0  0 
9 1  483  PRINCIPAL  SThtSSJ 
015C4  10  119  229  4  0  0  0  • 

41510  PRINCIPAL  STkESSI 
91520  £4  119  240  0  4  0  0  0 
01530  PRINCIPAL  ST.ESSJ 
01549  tg  l£»  229  9  9  4  9  0 
41554  PRINCIPAL  STkESSI 
•1564  28  129  202  40900 
01578  PRINCIPAL  ETAESSJ 
81564  TND  Of  flOT  DATA 
01594  1C NLP 
(< 


Figure  D5.  Data  file  for  FIESTA  P-level  5  analysis 
and  plotting  of  thin  plate  problem 


DEC 


PUWtl  »  S 
•  5 

.  PLEUEL  • 


PTTNCK1  18*34  MV  15, '14 

HIM  (TOP 
Nil*  THICK  PLATE 
Mia*  i  *.  *.  5. 

M13*  2  S.  *.  S. 

Ml 49  3  1*.  *.  S. 

MIS*  4  *.  S.  S. 

MIC*  5  S.  S.  5. 

Ml?*  t  1*.  S.  S. 

M1M  ?  *.  1*.  S. 

M1M  I  5.  1*.  S. 

M2M  9  1*.  1*.  S. 

M21*  1*  *.  *.  *. 

Mia*  ti  s.  *.  *. 

M23*  12  1*.  *.  *. 

••24*  13  *.  S.  *. 

M2S*  14  5.  S.  *. 

M24*  IS  1*.  S.  *. 

M27*  16  *.  1*.  *. 

Hill  1?  5.  1*.  *. 

M2M  1*  1*.  1*.  *. 

M3M  CKO  Of  COORDINATES 
M31*  31  l  1*  11  14  13  1  2  5  4 

M32*  31  a  11  12  IS  14  a  3  6  s 

M3 3*  31  3  13  14  17  16  4  5  *  7 

M34*  31  4  14  15  1*  17  S  6  9  8 

M3S*  END  OF  INCIDENCES 
M36*  NO  LOCAL  COOR  STS  TEN 
M37*  • 

M3M  NO  EOUIUAIENTINC 
M39*  • 

M4M  (SURF 
M41*  1 
••42*  1*. 

•64 3*  *NP10T 
M44*  1 

M4S*  1*1  5  1  1  1  •  2  •  •  • 

M46*  -6*.  IS.  IS. 

M47*  END  PLOT  ID 

••48*  4 

M4M  1  1*1  •  •  • 

MSM  3-D  GEOMETRY  PLOT 

MSI*  END  OF  PLOT  DATA 

*152*  SCHECK 

••S3*  tCOHST 

MS4*  3*123 

MSS*  S  6 

MSS*  3  *  1 

MS7*  3 

MSB*  3  •  a 

MSM  4 

•KM  END  OF  CONST 
MSI*  IPROP 
MS2*  1 

MS 4*  END  OF  MATERIAL  D1SP 
M6S*  1  «  •  • 

••66*  4.176C9  .27 

*•67*  16.2174  6.6E-6 

••68*  END  CF  MATERIAL  PROPERTIES 

M6S*  tPLEUEL 

Mt  k, 

••72*  END  OF  PLEUEL  DEF 
••73*  NO  LIST 
••74*  IlOADS 
M7S*  1 

••76*  UNIFORM  PRESSURE  IN  -2  DIRECTION 

••77*  3 
••78*  3  1M. 

M?M  2 

••8M  END  Of  UNIFORM  PRESSURE 
•  Ml*  END  OF  LOAD  CASE  1 

••82«  a 

MB 3*  CRAUITV  LOADING  IN  -2  DIRECTION 

M84*  8 


•MS* 

M86* 

•M7* 

M8M 

M8M 


M91* 

M92* 

M03* 


M9S* 


M97* 

MSM 


•1M* 

•1*1* 

•1*2* 

•1*3* 

*1*4* 

•  1*54 
•1*6* 
•1*7* 
•1*8* 

•  1*M 
•UN 
•111* 
•112* 
•113* 
•114* 
•US* 
•116* 

•  117* 
•UN 
•11M 
•12M 
•tai* 
•iaa* 
•123* 
•184* 

•  12S* 
*126* 
•127* 

•  128* 

•  12M 

•  13M 

•  131* 

•  132* 

•  133* 
•134* 

•  13S* 
*136* 

•  137* 

•  138* 

•  139* 

•  14M 

•  141* 

•  142« 

•  143* 

•  144* 

•  14S* 

•  146* 

•  147* 

•  148* 

•  149* 

•  ISM 
•1S1* 
•1S2* 

•  1S3* 

•  1S4* 

•  ISS* 

•  1S6* 

•  1S7* 

•  158* 

•  ISM 
t 


*.  *.  -3a. a 
ALL 

END  OF  LOAD  CASE  8 
3 

TEMPERATURE  LOAD  OF  DELTA*  6*  DEC 
11 

?*.  18*. 

END  OF  TEMP  DEF 
ALL 

END  OF  LOAD  CASE  3 
END  OF  LOADS 
8LCOMD 
11 

LOAD  COMDINATION  11 
1  1 

END  OF  LOAD  COMBINATION  11 
18 

LOAD  COMDINATION  18 
2  1 

END  OF  LOAD  CONDUCTION  18 
13 

LOAD  COMBINATION  13 
3  1 

END  OF  LOAD  CONDUCTION  13 
END  OF  LOAD  CONDUCTION  DEF 
SLOVE 
8ARRAV 
•STIFF 
•STATIC 
8S0LUE 
8DISP 
•STRESS 
• 

ALL 

ALL 

SAXES 

1*  •  • 

*.  *.  *.  • 

END  OF  LOCAL  AXES  SYSTEM  •  1* 

SCMESH 

1 

2-S  PLANE  (SURFACE  NO.  8) 

8  •  1 
*.  *.  1*. 

3 

8 

END  OF  CMESM 
8CDATA 

IM  11  •  1  •  1 

RESULTS  OF  UNIFORM  PRESSURE  ,  PLEUEL* 1 
II*  18  •  1  •  1 

RESULTS  OF  DEAD  LOAD  ,  PLEUEL  •  1 
12*  13  •  1  1  1 

RESULTS  OF  S«  DEG  TEMP  CHANGE  ,  PLEUEL 
END  OF  CDATA 
•CPLOT 
1 

2M  S  •  1  I  •  1  t.  I. 

*.  *.  1*. 

END  PLOT  ID 

6 

19  IM  2M  M  •  t  • 

PRINCIPAL  STRESS! 

2«  IM  2M  •  •  •  •  • 

PRINCIPAL  STRESS2 
19  1 1 •  20*  •  •  •  •  • 

PRINCIPAL  STRESSl 
a*  11*  2M  8  •  •  •  • 

PRINCIPAL  STRESS2 
19  12*  2M  •  •  •  •  • 

PRINCIPAL  STRESS1 
2*  12*  2M  •  •  •  •  • 

PRINCIPAL  STRESS2 
END  OF  PLOT  DATA 
IENDP 


Figure  D6.  Data  file  for  FIESTA  P-level  1  analysis 
and  plotting  of  thick  plate  problem 


Figure  D7 
a 


PTTHCK3  12139  AAV  IS. '14 

mih  stop 

Nil*  THICK  PLATE 
M1E4  1  4.  •.  5. 

M134  2  S.  9.  S. 

N1H  3  It.  t.  S. 

MISt  4  t.  S.  5. 

Ml6t  S  $.  S.  5. 

M17t  6  It.  S.  S. 

Mitt  7  t.  It.  S. 

M19t  •  S.  It.  S. 

442M  9  It.  It.  5. 
twit  It  t.  t.  t. 

44229  11  S.  t.  t. 

94234  12  It.  t.  t. 

44244  13  t.  5.  t. 

44259  14  S.  S.  t. 

44264  15  It.  S.  t. 

44274  16  t.  It.  t. 

94289  17  S.  It.  t. 

49299  It  It.  It.  t. 

44344  END  Of  COMDINATCS 
M3  It  31  1  It  11  14  13  1  2  5  4 

M32t  31  2  11  12  15  14  2  3  6  S 

M33t  31  3  13  14  17  16  4  5  I  7 

M34t  31  4  14  IS  It  17  5  6  9  t 

M3St  END  Of  INCIDENCES 
M36t  NO  LOCAL  COM  SYSTEM 
M37t  t 

M38t  NO  EOUIOALENTING 

M39t  9 

M4M  (SURF 

M41t  1 

M42t  19. 

M43t  INPLOT 
M44t  1 

M459  ltl  S  1  1  1  t  2  t  t  t 
M46t  -64.  15.  IS. 

M47t  END  PLOT  ID 
M48t  4 

M49t  1  ltl  t  t  t 

WSM  3-D  GEOMETRY  PLOT 

MSlt  END  OF  PLOT  DATA 

44524  tCHECK 

44534  ICONST 

44544  39123 

44554  5  6 

44564  3  t  1 

44574  3 

44584  342 

44594  4 

44644  END  OF  CONST 
44614  SPROP 
94624  1 
44634  ALL 

M644  END  Of  MATERIAL  DISP 

44654  1944 

M669  4.176E9  .27 

44674  15.2174  6.6E-6 

44684  ENO  Of  MATERIAL  PROPERTIES 

44694  (PLEUEL 

44744  3 

M714  ALL 

44724  END  OF  PLEUEL  DEF 
M734  NO  LIST 
99744  (LOADS 
44754  1 

99764  UNIFORM  PRESSURE  IN  -Z  DIRECTION 
W774  3 
44789  3  1M. 

44794  2 

49894  END  Of  UNIFORM  PRESSURE 
94814  END  OF  LOAD  CASE  1 
49829  2 

94834  GRAVITY  LOADING  IN  -Z  DIRECTION 


M844  I 

44854  4.  t.  -32.2 
44868  ALL 

44874  END  OF  LOAD  CASE  2 
44884  3 

44894  TEMPERATURE  LOAD  OF  DELTA*  54  DEC 
M944  11 
M914  74.  124. 

M924  END  OF  TEMP  DEF 
44934  ALL 

44944  END  OF  LOAD  CASE  3 
44954  END  OF  LOADS 
44964  ILCOAB 
M974  11 

M984  LOAD  COMBINATION  11 
44994  1  1 

41444  END  OF  LOAD  CONI I NAT I ON  li 
41414  12 

41424  LOAD  COMBINATION  12 
41934  2  1 

414(4  END  OF  LOAD  COMBINATION  12 
41454  13 

41964  LOAD  COMBINATION  13 
41974  3  1 

41489  END  OF  LOAD  CON1INATION  13 

41494  END  OF  LOAD  CONI INAT ION  DCF 

HIM  8LOUE 

till#  (ARRAY 

•1121  (STIFF 

HIM  (STATIC 

•1141  (SOLVE 

tllSt  (DISP 

•1164  (STRESS 

41174  4 

41184  ALL 

41194  ALL 

412M  (AXES 

41214  14  4  • 

41224  9.  4.  9.  9 

41234  END  OF  LOCAL  AXES  SYSTEM  •  19 
41244  tCMESH 
91254  1 

91264  Z-S  PLANE  (SURFACE  NO.  2) 

41274  2  4  1 
91284  4.  4.  19. 

91294  3 
41344  2 

41319  ENO  OF  CMESH 
91324  (CDATA 
91334  144  11  4  1  4  1 

91349  RESULTS  OF  UNIFORM  PRESSURE  ,  PLEUEl  •  3 
11359  114  12  4  1  9  1 
41364  RESULTS  OF  DEAD  LOAD  ,  PLEUEL  •  3 
91379  124  13  8  1  1  1 

41384  RESULTS  OF  54  DEO  TENP  CHANCE  ,  PLEUEL  •  3 
41394  END  OF  CDATA 
41499  (CPLOT 
11419  1 

41429  249  5  4  1  1  4  1  4.  4. 

11439  4.  9.  19. 

•1449  END  PLOTID 
41454  6 

41464  19  1M  294  4  4  4  4  9 

91474  PRINCIPAL  STRESS1 
91489  24  1M  244  4  4  9  4  9 

91499  PRINCIPAL  STRES52 
915M  19  119  2M  4  9  4  9  4 
91514  PRINCIPAL  STKE5S1 
41S29  29  lit  299  9  9  9  9  4 
91539  PRINCIPAL  STkiSSZ 
91549  19  122  229  4  4  9  9  4 
41554  PRINCIPAL  STkESSI 
91564  24  121  219  9  4  4  9  9 
41574  PRINCIPAL  STKESS2 
11584  END  Of  PLOT  DATA 
41594  (ENDP 
I 


Figure  D8.  Data  file  for  FIESTA  P-level  3  analysis 
and  plotting  of  thick  plate  problem 


D9 


PTTHCK4  12141  NAY  IS.  *84 

Mitt  (TOP 
Milt  THICK  PLATE 
•4124  1  t.  t.  S. 

M13t  8  S.  t.  5. 

HIM  3  It.  t.  S. 

M15t  4  t.  5.  5. 

M16t  S  S.  S.  5. 

M!7t  6  It.  5.  5. 

MI8t  7  t.  It.  S. 

M19t  «  5.  it.  5. 

Meat  a  tt.  it.  s. 

tteit  it  t.  t.  t. 

04220  11  5.  t.  t. 
ttaat  i2  it.  t.  t. 

M24A  13  t.  5.  t. 

Mast  14  s.  s.  t. 

Mast  is  it.  s.  t. 

M27A  16  t.  It.  t. 

M28t  17  S.  It.  t. 

Mast  18  It.  It.  t. 

M3M  END  OF  COORDINATES 
M31t  31  1  It  11  14  13  1  2  5  4 

M32t  31  2  11  12  IS  14  2  3  6  S 

M33t  31  3  13  14  17  16  4  5  8  7 

M34t  31  4  14  IS  18  17  S  6  9  • 

M3S8  END  OF  INCIDENCES 
M36t  NO  LOCAL  COOR  SVSTEH 
M37t  t 

M3M  NO  E Oil  I  DA  LENT  INC 

M3St  t 

44400  (SURF 

M410  1 

M42t  It. 

M43t  MIPLOT 
M44t  1 

M4SO  ltl  S  1  1  1  t  2  t  t  t 
tt46t  -6t.  IS.  IS. 

M47t  END  PLOT  ID 
M48t  4 

M49t  1  ltl  t  t  t 

MSM  3-D  CEONETRY  PLOT 

tOSlt  END  OF  PLOT  DATA 

ttsat  t CHECK 

MS3t  (CONST 

•6540  36123 

•OSSt  $  6 

MSM  3  t  1 

MS76  3 

MS 84  3  6  2 

ttSOt  4 

tt6M  END  OF  CONST 
44610  (PROP 

ttsat  i 

M63t  ALL 

M64t  END  OF  NATERIAL  DISP 
00654  1  t  t  t 
M66t  4.176E9  .27 
tt67t  IS. 2174  6.SE-6 
04684  END  OF  NATERIAL  PROPERTIES 
04696  (PLEUEL 
647M  4 
ALL 

•6720  END  OF  PUUEL  DEE 
•6734  NO  LIST 
•074t  (LOADS 
•6756  1 

M76t  UN  If  ORA  PRESSURE  IN  -2  DIRECTION 
M776  3 

0A786  3  ltt. 

•0794  2 

•0804  END  Of  UNIFORM  PRESSURE 
•6816  END  OF  LOAD  CASE  1 

•6826  2 

66836  GRAVITY  LOAD INC  IN  -Z  DIRECTION 


M846  S 

668S6  6.  6.  -32.2 

06860  ALL 

M87t  END  OF  LOAD  CASE  2 

ttaat  3 

M8M  TEHPERATURC  LOAD  OF  DELTA*  St  DEC 
MSM  11 
M91D  70.  12t. 

M92t  END  OF  TEAP  DCF 
06930  AU 

M940  END  OF  LOAD  CASE  3 
M9S0  END  OF  LOADS 
M960  (LC0R9 
M970  11 

•0980  LOAD  CONDINATION  11 
•0990  1  1 

tlOM  END  OF  LOAD  COWINATION  11 
OltlO  12 

•1020  LOAD  C0N8INATI0N  12 
01030  2  1 

01040  END  OF  LOAD  CORDINATION  12 
01050  13 

01060  LOAD  CORDINATION  13 
81070  3  1 

81080  END  OF  LOAD  CONDINATION  13 

•1090  END  OF  LOAD  CONDIfMTlON  DEF 

61 1M  (LOUE 

•1116  SARRAV 

•1126  8ST1FF 

•1136  (STATIC 

61146  (SOLVE 

•list  8D1SP 

tllM  (STRESS 

tll7t  6 

tU8t  ALL 

tll9t  ALL 

tl2M  (AXES 

#121t  It  t  t 

•1224  t.  t.  6.  • 

•1234  END  OF  LOCAL  AXES  SVSTCA  *  it 
•1244  (CIIESH 
•1254  1 

41264  Z*S  PLANE  (SURFACE  NO.  2) 

0127#  2  t  1 
01286  6.  6.  16. 

61296  3 

•1306  2 

01310  END  OF  CNESN 
01320  (CDATA 
•1330  100  11  0  1  0  1 

01340  RESULTS  OF  UNIFORM  PRESSURE  .  PUUEL  •  4 
•1356  Ilf  12  •  1  t  1 
11364  RESULTS  OF  DEAD  LOAD  .  PUUEL  •  4 
01370  124  13  0  1  1  1 

41384  RESULTS  OF  St  DEC  TEAP  CHANCE  ,  PUUEL  • 
41394  END  OF  CDATA 
01440  SCPLOT 
•1410  1 

01420  2M  S  0  1  1  0  1  0.  0. 

01430  0.  0.  It. 

01440  END  PLOT ID 

014S0  6 

01460  19  1M  2M  0  0  0  0  • 

01470  PPINCIPAL  STRESS1 

•I486  20  100  2M  0  0  0  0  0 

014S0  PRINCIPAL  STRESS2 

81SOO  19  lit  200  0  0  0  0  0 

•ISIO  PRINCIPAL  STRESS! 

•  1S20  20  110  2M  0  0  0  0  0 

01S30  PRINCIPAL  STPESS2 

01S40  19  120  200  0  0  0  0  0 

•1SS#  PRINCIPAL  STNESS1 

•1SS4  20  120  204  4  4  t  t  0 

#1574  PRINCIPAL  STRESS2 
01S86  END  Of  PLOT  DATA 
41594  (ENDP 
t 


Figure  D9.  Data  file  for  FIESTA  P-level  4  analysis 
and  plotting  of  thick  plate  problem 


PTTHClkS  |4i$9  JUt  16,  84 


00 1 00  4  TOP 
#IU»  THICK  PLATE 
00120  1  0.  0.  5. 

00130  2  S.  0.  5. 

00 HO  3  10.  0.  S. 

00150  4  0.  5.  5. 

.•0160  5  5.  5.  5. 

00170  6  10.  S.  5. 

00 ISO  7  0.  10.  S. 

00130  S  5.  10.  5. 

OO.'OO  9  10.  10.  5. 

O.VtO  10  0.  0.  0. 

00.  20  11  5.  0.  0. 

00230  12  10.  0.  e. 

00240  13  0.  5.  0. 

00250  14  5.  S.  0. 

00260  15  10.  5.  0. 

00270  16  0.  10.  0. 

00260  17  5.  10.  0. 

oorse  is  to.  le.  e. 

00300  END  OF  COORDINATES 
00310  31  1  10  11  H  13  1  2  S  4 

00220  31  2  11  12  15  14  2  3  6  S 

00)30  31  3  13  14  17  16  4  5  8  7 

00)40  31  4  14  IS  18  17  5  6  9  8 

00)50  END  OF  INCIDENCES 
00  360  NO  LOCAL  CCOR  SVSTEM 
00)70  0 

00320  NO  EOUIUALENTING 

00  ISO  0 

00400  (SURF 

00410  1 

00420  10. 

004.30  IVLOT 
03440  l 

00460  101  5  1  1  1  0  2  0  0  0 
00420  -E0.  IS.  15. 

00470  END  PLOT  ID 
00460  4 

004S3  1  101  0  0  0 
00500  3-D  GE011ETRV  PIOT 
00510  END  OF  PICT  DATA 
00-  .0  (Cr-ECC 
0OS30  CONST 
00540  30123 

00558  5  6 
00560  301 
00570  3 
OOS  t0  3  0  2 
0OSS0  4 

00EOO  END  OF  CONST 
00610  (PROP 
ecE^o  i 
00230  AIL 

eo<H0  end  of  material  disp 


10  0  0 

4.17GE9  .27 

15.2174  6.6E-6 

END  OF  IIATERIAL  PROPERTIES 

tPLEOEL 

5 

ALL 

END  OF  PLEUEL  DEF 
NO  LIST 
(LOADS 
1 

UNIFORM  PRESSURE  IN  -2  DIRECTION 
3 

3  100. 

2 


0Co00  END  OF  UNIFORM  PRESSURE 
00310  END  OF  LOAD  CASE  1 
00820  2 

088)0  GRAUITV  LOADING  IN  -Z  DIRECTION 


00340  8 

00850  0.  0.  -32.2 
00860  ALL 

00870  END  OF  LOAD  CASE  2 
00880  3 

00890  TEMPERATURE  LOAD  OF  DELTA-  50  DEC 
00900  11 
00910  70.  120. 

00920  END  OF  TEMP  DEF 
00930  ALL 

00940  END  OF  LOAD  CASE  3 
00950  END  OF  LOADS 
00960  (LCOMB 
00370  11 

eesse  load  combination  ti 

00930  1  1 

01000  END  of  load  COMBINATION  11 

eieie  te 

01020  LOAD  COMBINATION  12 
01030  2  1 

01040  END  OF  LOAD  COMBINATION  12 
01050  13 

01060  LOAD  COMBINATION  13 
01070  3  1 

01030  END  OF  LOAD  COMBINATION  13 
0ie90  END  OF  LOAD  COMBINATION  DEF 
01100  1L0UE 
01110  (ARRAV 
01120  (STIFF 
01130  (STATIC 
01140  (SOLUE 
01150  (DISP 
01160  (STRESS 
01170  0 
01180  ALL 
01190  ALL 
01200  (AXES 
01210  10  0  0 
01220  0.  0.  0.  0 

01230  END  OF  LOCAL  AXES  SVSTEM  -  10 
01240  (CMESH 
012S0  1 

01250  2*5  PLANE  (SURFACE  NO.  21 
01270  2  0  1 
81230  0.  0.  10. 

01230  3 
01500  2 

01310  END  OF  CMESH 
01320  iCERTA 
O1330  1C0  11  0  1  0  1 

01340  RESuLTS  OF  UNIFORM  LOAD  ,  PLEUEL  •  S 
.‘1350  HO  12  0  1  0  1 

01)20  RESULTS  OF  DEAD  LC«D  ,  PLEUEL  •  S 
21370  120  13  0  1  j  1 

015:0  RESULTS  CF  50  DEG  TEMP  CHANCE  ,  PLEUEL  • 
013)0  END  OF  CCA7A 
01400  12  PLOT 

OHIO  1 

01 420  200  5  0  1  1  0  1  0.  0. 

OH 30  0.  0.  10, 

0H40  e^D  p;.ot;d 

01450  2 

(>i  4,  o  i  j  loo  600  o  o  e  0  0 

0I4.Y  PR  Hi '  IsmL  STLfiil 
01 4.-0  L if  100  200  0  0  0  0  0 
0 1  >  '  0  PR  Ki  '  li'ftL  :  T.  t .  :  : 

016 -V  I,  110  Coo  0  0  0  0  0 
01-10  ►  R  I  M2  Ir.it.  STfE  f  si 
01. -20  c 0  1I0  i  00  0  (000 

01-  .  PR  IN'.  IPAL  vT:.tSS2 
>■1-  0  19  ICO  2.0  0  0  0  0  0 
i  1610  PRINCIPAL  STKEISl 
ol1 1  O  CO  I.,..  2.  o  o  C  O  0  0 
01‘.  70  FRIt.CIPil  :T-E‘.  52 
01‘.  0  i'lf  (IF  PL.T  tPT.) 

Ol1- j.‘  IlM^P 

» 


Figure  DIO.  Data  file  for  FIESTA  P-level  5  analysis 
and  plotting  of  thick  plate  problem 


PTMDTHt  tens  MAY  IS. '84 
urn  STOP 

Mil*  MODERATELY  THICK  PLATE 

HUI  1  I.  ».  1.5 

••13*  2  5.  I.  1.5 

IIHI  3  1*.  •.  1.5 

00150  4  0.  5.  l.S 

HIS*  5  5.  5.  1.5 

MlH  6  It.  5.  1.5 

HIM  ?  t.  It.  l.S 

HIM  t  5.  It.  l.S 

HZM  9  It.  It.  l.S 

H21t  It  t.  t.  t. 

00220  11  5.  t.  t. 

H23t  12  It.  t.  t. 

00240  13  t.  S.  t. 

H2St  14  5.  5.  t. 

H26t  IS  It.  S.  t. 

H27t  IS  t.  It.  t. 

H2M  1?  S.  It.  t. 

H2M  12  It.  It.  t. 

H3M  END  OF  COORDINATES 
H31t  31  1  It  11  14  13  1  2  S  4 

H32t  31  2  11  12  IS  14  2  3  6  5 

H33t  31  3  13  14  17  IS  4  S  8  7 

H34t  31  4  14  IS  18  17  5  6  9  8 

M3St  ENC  OF  INCIDENCES 
H3£t  NO  LOCAL  COOK  SYSTEM 
H37t  t 

H3M  NO  EQUIVALENT INC 

H3M  t 

H4M  (SURF 

H41t  1 

M42t  It. 

H43t  (HPLOT 
H44t  1 

H45t  Itl  5  1  1  1  t  2  t  t  t 
H4£t  -St.  IS.  IS. 

H47t  END  PLOT  ID 
H4M  4 

H49t  1  ltl  t  t  t 

MSM  3-D  GEOMETRY  PLOT 

MSlt  END  OF  PLOT  DATA 

MS20  (CHECK 

MS3t  (CONST 

tt54t  3  t  1  2  3 

HSSt  5  6 

ttSSt  3  t  1 

ttS7t  3 

ttS8t  3  t  2 

MSM  4 

00600  END  OF  CONST 
H6lt  (PROP 

44620  1 

04630  ALL 

HS49  END  OF  MATERIAL  DISP 

04650  1004 

00664  4.176E9  .27 

00674  15.2174  6.6E-6 

00684  END  OF  MATERIAL  PROPERTIES 

00690  (PLEUCL 

tt7M  1 

M71t  ALL 

It72t  END  OF  PLEUCL  SEF 
tt73t  NO  LIST 
M748  (LOADS 

tt?St  1 

tt76t  UNIFORM  PRESSURE  IN  -Z  DIRECTION 

tt77t  3 
H78t  3  1M. 
tt7M  2 

IHM  END  OF  UNIFORM  PRESSURE 
Milt  END  OF  LOAD  CASE  1 

ll|g|  j 

tM3t  GRAVITY  LOADING  IN  -Z  DIRECTION 


1(840  8 

ttSSt  t.  t.  -32.2 
HSSt  ALL 

M87t  END  OF  LOAD  CASE  2 
H88R  3 

tt8M  TEMPERATURE  LOAD  OF  DELTA*  St  DEG 

00300  11 

M91t  7t.  121. 

tt92t  END  OF  TEMP  DEF 

tR93t  ALL 

tt94t  END  OF  LOAD  CASE  3 
•0950  END  OF  LOADS 
M96t  (LCOHB 
H97t  It 

M98t  LOAD  C0H8INATI0H  11 
t09M  l  1 

41000  END  OF  LOAD  COMBINATION  11 
Rltlt  12 

61020  LOAD  COMBINATION  12 
tl#3t  2  1 

01848  END  OF  LOAD  CONI I NAT I  ON  12 
01050  13 

01060  LOAD  COMBINATION  13 
01070  3  1 

01080  END  OF  LOAD  COMBINATION  13 

018M  END  OF  LOAD  COMBINATION  DEF 

B11M  SLOUE 

01118  (ARRAY 

01120  (STIFF 

01130  (STATIC 

01140  (SOLVE 

01150  (DISP 

01160  (STRESS 

01178  • 

01188  ALL 
0119#  ALL 
012M  (AXES 
01210  1#  0  0 
01220  #.  0.  0.  R 

#1230  END  OF  LOCAL  AXES  SYSTEM  •  1R 
tl24t  (CMESH 
01250  t 

0126t  Z-5  PUNE  (SURFACE  NO.  2) 

0127O  2  t  1 
01280  0.  0.  It. 

I! 290  3 
11300  2 

01310  END  OF  CMESH 
01320  ICDATA 
•1330  Itt  11  t  1  t  1 

01340  RESULTS  OF  UNIFORM  PRESSURE  ,  PLEUCL*! 
01 350  111  12  0  l  0  1 
01360  RESULTS  OF  DEAD  LOAD  ,  PLEUCL  *  1 
01370  120  13  0  1  1  1 

01380  RESULTS  OF  S0  DEG  TEMP  CHANCE  ,  PLEOEL 
01390  END  OF  CDATA 
01400  (CPLOT 
01410  1 

01420  200  5  0  l  1  0  1  0.  0. 

01430  0.  0.  10. 

01440  END  PLOTID 
•1450  6 

01460  19  1M  2M  0  0  0  0  0 

01470  PRINCIPAL  STRESSl 

01480  20  100  2H  0  t  0  0  0 

01490  PRINCIPAL  STRESS2 

015M  19  110  2*0  0  0  0  0  0 

01510  PRINCIPAL  STRESSt 

01520  20  110  200  t  0  0  0  0 

01530  PRINCIPAL  STRESS2 

01540  19  120  200  0  0  0  0  0 

01550  PRINCIPAL  STRESSt 

01560  20  120  2M  0  0  0  0  0 

01570  PRINCIPAL  STRESS2 
01580  END  OF  PLOT  DATA 
01590  IENDP 
I 


Figure  Dll.  Data  file  for  FIESTA  P-level  1  analysis 
and  plotting  of  moderately  thick  plate  problem 


PTNDTH2  12121  NAY  IS. '14 
M1M  STOP 

Mil*  MODERATELY  THICK  PLATE 

M129  1  9.  9.  l.S 

Ml 3*  2  S.  I.  1.5 

M149  3  It.  9.  1.5 

MIS*  4  4.  5.  l.S 

M1M  5  5.  5.  1.5 

M179  C  1*.  S.  1.5 

M189  7  •.  IP.  l.S 

M1M  >  5.  1*.  1.5 

M2M  9  IP.  IP.  1.5 

M21P  IP  P.  P.  P. 

94229  11  5.  P.  P. 

44234  12  IP.  P.  P. 

99249  13  P.  5.  P. 

PP2S9  14  5.  S.  9. 

94264  IS  IP.  S.  9. 

9927*  lfi  *.  IP.  P. 

PP28P  17  5.  IP.  *. 

*9299  18  19.  IP.  9. 

M3M  END  OF  COORDINATES 
M319  31  1  1*  11  14  13  1  2  5  4 

M329  31  2  11  12  15  14  2  3  5  5 

M339  31  3  13  14  17  16  4  5  8  7 

M349  31  4  14  15  18  17  S  6  9  * 

M3S9  END  OF  INCIDENCES 
94 369  NO  LOCAL  COOR  SYSTER 
M37P  9 

94 389  NO  EQUIUALENTINC 

94399  9 
M4PP  (SURF 
M41P  1 
44429  IP. 

*4439  INPLOT 
M44P  1 

M45P  1*1  S  1  1  1  9  2  *  9  9 
M469  -69.  IS.  IS. 

99479  END  PLOT  ID 

99489  4 

M499  1  191  *  *  9 

PPSM  3-D  GEONETRY  PLOT 

•4519  END  OF  PLOT  DATA 

MS29  (CHECK 

44534  (CONST 

9PS4P  34123 

P4S59  S  6 

•4569  3  4  1 

M57*  3 

•4589  392 

94599  4 

996M  END  OF  CONST 
•4619  (PROP 
99629  1 
94639  AU 

M649  END  OF  MATERIAL  DISP 

•4659  1994 

99669  4.176E9  .27 

•4679  15.2174  6.6C-6 

94684  ENC  OF  MATERIAL  PROPERTIES 

•4694  IPLEICL 

49744  2 

94M*  AIL 

99729  END  OF  PLEUEL  DCF 
94734  NO  LIST 
49749  (LOADS 
49754  1 

44769  UNIFORM  PRESSURE  IN  -2  DIRECTION 
99779  3 
•9784  3  1M. 

94794  2 

99899  END  OF  UNIFORM  PRESSURE 
M819  END  OF  LOAD  CASE  1 

•9824  2 

44839  GRAVITY  LOADING  IN  -Z  DIRECTION 


94849  8 

M8S9  9  .  9.  -32.2 

idflCA  At  I 

•9879  END  OF  LOAD  CASE  2 
M889  3 

M899  TEMPERATURE  LOAD  OF  DELTA*  59  DEC 
M999  11 
99919  79.  129. 

94929  END  OF  TEMP  DEF 
99939  ALL 

M949  END  OF  LOAD  CASE  3 
99959  END  OF  LOADS 
99969  8LCOMD 
M979  11 

M989  LOAD  COMBINATION  11 
M999  1  1 

91M9  END  OF  LOAD  CONIINATION  11 
*191*  12 

*192*  LOAD  COMBINATION  12 
*1*3*  2  1 

*1949  END  OF  LOAD  COMBINATION  12 
*1959  13 

91*6*  LOAD  COMBINATION  13 
91979  3  1 

*198*  END  OF  LOAD  COMBINATION  13 

*1*99  END  OF  LOAD  CONIINATION  DEF 

HIM  8L0UE 

*111*  (ARRAY 

9112*  (STIFF 

9113*  (STATIC 

*1149  (SOLVE 

9115*  (DISP 

91 1M  (STRESS 

*117*  9 

*119*  ALL 

BUM  ALL 

912M  (AXES 

*121*  19  *  * 

91229  9.  9.  9.  9 

9123*  END  OF  LOCAL  AXES  SYSTEM  •  19 
9124*  (CNESH 
9125*  1 

*1269  2*6  PLANE  (SURFACE  NO.  2) 

*1274  2  9  1 
*1289  9.  9.  1*. 

9129*  3 
41394  2 

41314  END  OF  CNESH 
41324  (CDATA 
91339  1M  11  9  1  9  l 

91349  RESULTS  OF  UNIFORM  PRESSURE  ,  PLEUEL  •  8 
9135*  119  12  9  1  9  1 
91369  RESULTS  CF  DEAD  LOAD  ,  PLEUEL  •  2 
91379  129  13  9  1  1  1 

41369  RESULTS  OF  54  DEC  TEMP  CWNCE  ,  PLEUEL  • 
41359  END  OF  CDATA 
•1499  (CPLOT 
•1419  1 

•1429  294  5  9  1  1  9  1  9.  9. 

•1439  9.  9.  19. 

•  1449  END  PLOUD 
91454  6 

•1469  19  199  299  9  4  9  9  9 
•1479  PRINCIPAL  STRESSl 
41489  29  194  294  9  9  9  9  9 
•1439  PRINCIPAL  STRE5S2 
•1594  19  119  299  9  9  9  9  9 
•1519  PRINCIPAL  STxESSt 
•1524  29  119  299  9  9  4  9  9 
•1534  PRINCIPAL  STRESS2 
•1549  19  124  219  4  9  9  9  9 
•1559  PRINCIPAL  STRESSl 
91569  29  124  244  4  9  4  9  4 
91574  PRINCIPAL  STKESS2 
•1589  END  OF  PLOT  DATA 
41594  (ENDP 
I 


Figure  D12.  Data  file  for  FIESTA  P-level  2  analysis 
and  plotting  of  moderately  thick  plate  problem 


PTMDTH3  12*3#  MV  15,  '*4 
MlM  STOP 

HUI  MODERATELY  THICK  PLATE 
•912*  1  •.  ••  1*5 


M13« 

••14* 

MIS* 

M16* 


M1M 

M1M 

M2M 


2  5.  *.  1-5 

3  I*.  *.  1.5 

4  *.  S.  1-5 

_  S  5.  5.  1.5 

MIT*  6  1*.  5.  1.5 

7  *.  1*.  1.5 

•  S.  1*.  is 

_  9  l*.  1*.  1.5 

Mat*  i*  ;•  ••  •• 

M22*  11  S.  *.  *. 

•923*  12  1*.  •• 

M24*  13  *.  S.  *. 

M2S*  14  5.  5.  *. 

M26*  IS  1*.  5.  *. 

M27*  15  *.  1*.  *. 

M2 8*  17  S.  1*.  *• 

*929*  18  1*.  1*.  *•  _ 

M3M  END  OF  COORDINATES 
M31*  31  1  1*  11  H  13  1  2  5  4 

M32*  31  2  ll  12  IS  14  2  3  6  S 

M33*  31  3  13  14  17  16  4  S  8  7 

M34*  31  4  14  IS  18  17  5  6  9  • 

M3S*  END  OF  INCIDENCES 
M36*  NO  LOCAL  COOP  SYSTEM 
M37*  • 

M3S*  NO  EOUI VALENTINO 
M39*  • 

M4M  (SURF 
M41*  1 
M42*  1*. 

M43*  (MPLOT 
M44*  1 

M4S*  1*1  5  1  1  1  •  2  •  •  • 

M46*  -6*.  IS.  IS. 

M47*  END  PLOT  ID 
*648*  4 

M49*  1  1*1  9  *  • 

MSM  3-D  GEONETRV  PLOT 

MSI*  END  OF  PLOT  DATA 

MS29  (CHECK 

MS 3*  (CONST 

MS40  3  *  1  2  3 

MS5*  5  6 

MSG*  3  •  1 

•057*  3 

89589  3*2 

•959*  4 

MG**  END  OF  CONST 
*951*  *P«OP 
•962*  1 
*963*  ALL 

*964*  END  OF  HATER I AL  DISP 
MGS*  1  *  *  * 

*966*  4.176E9  .27 

99679  IS. 2174  6.6E-6 

996 89  END  OF  MATERIAL  PROPERTIES 

09699  (PLEvEL 

M?M  3 

•*71*  ALL 

••’’SO  END  OF  PLEVEL  CEF 
90739  NO  LIST 
90749  (LOADS 
60*7$$  1 

00769  UNIFORM  PRESSURE  IN  -Z  DIRECTION 
•0770  3 
90780  3  100. 

•0790  2 

M800  END  OF  UNIFORM  PRESSURE 
M81*  END  OF  LOAD  CASE  1 
•0820  2 

00830  GRAVITY  LOADING  IN  -Z  DIRECTION 


00840  8 

69850  9.  *.  -32.2 

At  I 

00870  END  OF  LOAD  CASE  2 
•0880  3 

0089*  TENPERATURE  LOAD  OF  DELTA*  S*  DEG 
•09*9  11 
00910  70.  12*. 

99929  END  OF  TEMP  DCF 

ai  i 

99949  END  OF  LOAD  CASE  3 
99959  END  OF  LOADS 
99969  SLCOHI 
M979  11 

M98*  LOAD  COMBINATION  11 
M99*  1  1 

•1994  END  OF  LOAD  COMBINATION  11 
•1*19  12 

91929  LOAD  COMBINATION  12 
91939  2  1 

•1049  END  OF  LOAD  COMBINATION  12 
*105*  13 

•1*60  LOAD  COMBINATION  13 
•1*7*  3  1 

•108*  END  OF  LOAD  COMBINATION  13 

01*9*  END  OF  LOAD  COMBINATION  DCF 

•11M  8L0UE 

•111*  (ARRAV 

•112*  (STIFF 

•113*  (STATIC 

•114*  (SOLUC 

•1154  (DISP 

•116*  (STRESS 

*117*  • 

•118*  ALL 
•119*  ALL 
•12M  (AXES 
•121*  18  •  • 

•12 2*  *.  *.  *.  • 

•123*  END  OF  LOCAL  AXES  SYSTEN  •  1* 

•124*  (CHESH 
•1250  1 

*126*  Z-5  PLANE  (SURFACE  NO.  2) 

•127*  2  •  1 
*128*  *.  *.  1*. 

•1290  3 
91399  2 

91319  END  OF  CNESH 
•1329  (CDATA 

9134*  RESULTS  OF  UNIFORM  PRESSURE  »  PLEVEL  •  3 

9135*  110  12  9  1  9  1 

•136*  RESULTS  OF  DEAD  LOAD  ,  PLEVEL  •  3 

•  137*  12*  13  •  1  1  1 

•1380  RESULTS  OF  S*  DEC  TEMP  CHANGE  ,  PLEVEL  •  3 
•139*  END  OF  CDATA 

•  14M  ICPLOT 
•141*  1 

•142*  29*  S  *  1  1  •  1  *.  *. 

•143*  *.  *.  1*. 

•  144*  END  PLOT  ID 
•145*  6 

•146*  19  199  299  •  9  9  9  9 
*1479  PRINCIPAL  STAE5S1 
91489  29  >99  299  9  9  •  9  9 
91499  PRINCIPAL  STRESS2 

•  ISM  19  119  299  9  •  •  •  • 

91S19  PRINCIPAL  STRESS1 
91S29  29  119  299  9  9  9  9  9 
9IS39  PRINCIPAL  STNESS2 
9154*  19  129  2M  9  •  9  9  • 

•1SS*  PRINCIPAL  STkESSl 

•  156*  2*  129  2M  •  •  •  •  • 

9157*  PRINCIPAL  STRESS2 
0168*  END  OF  PLOT  DATA 
01594  (ENDP 

t 


Figure  D^.  Data  file  for  FIESTA  P-ievel 
and  p.otting  of  moderately  thick  plate 


3  analysis 
problem 


D14 


PTHDTH4  12132  MAY  IS, '84 


MIN  btop 

MU*  MODERATELY  THICK  PLATE 

••12*  1  *.  *.  l.S 

Ml 3*  2  5.  *.  l.S 

M14*  3  1*.  *.  l.S 

MIS*  4  *.  S.  l.S 

MIN  S  S.  5.  l.S 

M17*  8  1*.  S.  l.S 

M1M  7  *.  1*.  1-S 

M1M  t  S.  1*.  l.S 

M2M  9  1*.  1*.  I  S 

M21*  1*  *•  *• 

M22*  11  S.  *•  *• 

M23*  12  1*.  *•  *• 

M2 4*  13  *.  S.  *. 

M2S*  14  S.  S.  *. 

M2M  15  1*.  S.  *. 

M27*  16  9.  1*.  *. 

M28*  17  5.  1*.  *. 

M29*  18  1*.  1*.  «• 

M3M  END  OF  COORDINATES 
M31*  31  1  1*  11  14  13  1  2  5  4 

M32*  31  2  11  12  IS  14  2  3  6  S 

M33*  31  3  13  14  17  16  4  S  8  7 

M34*  31  4  14  IS  18  17  S  6  9  8 

M3S*  END  OF  INCIDENCES 
M3N  NO  LOCAL  COOP  SYSTEM 


M37*  9 

M38*  NO  E0U1UALENTINC 

M39*  9 
M4M  tSJ)F 
M41*  1 
99429  1*. 

M439  (MPLOT 
M44*  1 

M4N  191  S  1  1  1  *  2  *  «  • 

98460  -69.  IS.  IS. 

•947*  END  PLOT  ID 
99489  4 

99499  1  191  9  9  9 

99SM  3-D  GEOMETRY  PLOT 

MS19  END  OF  PLOT  DATA 

99529  (CHECK 

99539  (CONST 

M549  3  9  1  2  3 

99559  S  6 

80569  3  9  1 

99579  3 

•9589  392 

90590  4 

M 699  END  OF  CONST 
•9619  (PROP 
••629  1 
99630  ALL 

M649  END  OF  NATERIAL  DISP 

99650  1099 

99669  4.176C9  .27 

•9679  15.2174  6.6E-6 

9968*  END  OF  NATERIAL  PROPERTIES 

99699  (PLEUEL 

99799  4 

06719  At L 

09729  END  OF  PLEUEL  DEF 
00739  NO  LIST 
90740  (LOADS 
09750  l 

90769  UNIFORM  PRESSURE  IN  -Z  DIRECTION 

90770  3 
99789  3  1M. 

09799  2 

00899  END  OF  UNIFORM  PRESSURE 
00819  END  OF  LOAD  CASE  1 
00829  2 

00839  GRAUITV  LOADING  IN  -Z  DIRECTION 


M849  • 

M8S9  9.  9.  -32.2 

mqm  all 

M870  END  OF  LOAD  CASE  2 

99880  3 

99899  TEMPERATURE  LOAD  OF  DELTA*  M  DEC 
999M  11 

99919  70.  129. 

99929  END  OF  TEMP  DCF 
M939  ALL 

M949  END  OF  LOAD  CASE  3 
M9S9  END  OF  LOADS 
99969  ILCONi 
M979  11 

M989  LOAD  COMBINATION  tl 
99999  1  1 

91M9  END  OF  LOAD  COMBINATION  11 
91919  12 

91929  LOAD  COMBINATION  12 
91939  2  1 

91949  END  OF  LOAD  COMBINATION  12 
91959  13 

91969  LOAD  COMBINATION  13 
91979  3  1 

91981  END  OF  LOAD  COMBINATION  13 

91998  END  OF  LOAD  COM I I NAT I ON  DCF 

01198  (LOUE 

91119  (ARRAY 

91128  (STIFF 

91139  (STATIC 

91149  ISOLUC 

91159  IDISP 

91169  (STRESS 

•1179  9 

91189  ALL 

91199  ALL 

912M  (AXES 

91219  19  9  9 

91229  9.  9.  9.  9 

91239  END  OF  LOCAL  AXES  SYSTEM  •  19 
91249  (CMESH 
91259  I 

91269  Z-S  PLANE  (SURFACE  NO.  2) 

91279  2  9  1 
91289  9.  9.  19. 

91299  3 
01399  2 

01319  END  OF  CMESH 
•1329  (CDATA 

•1339  1M  11  9  1  •  1  _ 

•1349  RESULTS  OF  UNIFORM  PRESSURE  .  PLEUEL  «  4 
•1359  110  12  0  1  9  1 
•1369  RESULTS  OF  DEAD  LOAD  ,  PLEUEL  •  4 
91379  120  13  9  1  1  1 

•1389  RESULTS  OF  50  DEG  TEMP  CNANCE  ,  PLEUEL  • 
•1339  END  OF  CDATA 
91409  (CPLOT 
•1410  1 

•1420  290  S  9  1  1  9  1  9.  9. 

•1439  9.  9.  19. 

91449  END  PLOTID 

91459  6 

11460  19  109  200  0  0  9  0  9 

91479  FR1NC1PAL  STRESS1 
91489  29  199  209  9  •  0  9  9 
•1490  PRINCIPAL  STXESS2 
•1589  19  119  299  0  9  9  9  9 
•1519  PRINCIPAL  STRESS! 

11529  20  110  290  9  9  9  9  9 
•1539  PRINCIPAL  STRESS2 
•1540  19  129  299  9  9  9  9  9 
•  1550  PRINCIPAL  STRESS  1 
•1569  29  120  280  90909 
#1570  PRINCIPAL  STRESS2 
91589  END  OF  PLOT  DATA 
#1580  (ENOP 
I 


Figure  D14 .  Data  file  for  FIESTA  P-level  4  analysis 
and  plotting  of  moderately  thick  plate  problem 


PTNPTNS  15*03  JUl  15.  *4 
Ml 00  *T0P 

00 U0  NOPCRATCLV  THICK  PLATE 
00130  1  0.  0.  1-5 
00130  2  5.  0.  1.5 
00 MO  3  10.  0.  l.S 
00150  4  0.  5.  l.S 
00140  5  5.  5.  l.S 
001 70  6  10.  S.  l.S 
00 ISO  7  0.  18.  l.S 
00190  S  S.  18.  l.S 
00300  9  10.  10.  1.5 
00210  10  8.  8.  8. 

00230  11  S.  8.  8. 

002 JO  12  10.  0.  8. 

00240  1  3  8.  S.  8. 

00250  14  5.  5.  8. 

00240  IS  10.  5.  8. 

00270  16  8.  18.  8. 

002 aO  17  S.  18.  0. 

00330  18  18.  10.  0. 

08300  END  of  coordinates 
00310  31  1  18  11  M  13  1  a  S  4 

00 320  31  2  11  12  IS  14  2  3  6  S 

00130  31  3  13  M  17  16  4  S  8  7 

00348  31  4  14  IS  13  17  S  6  9  8 

80358  END  OF  INCIDENCES 
00360  NO  LOCAL  COOR  SVSTEfl 
80370  8 

08380  NO  EOUIOALENTINC 

80330  8 

00408  (SURF 

00418  1 

08428  18. 

80438  snRLOT 
88440  1 

80450  iei  S  1  1  182888 
88468  -68.  IS-  IS. 

00470  EhO  PLOT  ID 
02438  4 

024S2  1  181  0  8  8 
02520  3D  GEOMETRY  PICT 
COM2  END  OF  PLOT  Du’ A 
C85.  0  iCMtCK 
035  30  (CONST 
03340  38123 

eci  3  S  6 

iv=  :2  3  8  l 
23570  3 
235  50  3  0  2 
Ov5-»0  4 

C.WOJ  ElO  OF  CONST 
806:0  (PiNjP 
306.0  1 
O  Ju.'iO  ALL 

0i-£40  END  OF  riATCSIAL  DISP 
086  30  1  •  0  « 

Ovt.i’0  4.17E19  .£7 

VOC^O  15.2174  6.6E-E 

08650  END  CF  TATEAIAL  PROPERTIES 

8  36  30  (PLEuEL 

00760  S 

«07i»  ALL 

0372*  END  OF  PLELEL  DCF 
29> 58  NO  LIST 
03748  iLCPDS 
09758  l 

08768  UNIFCRfl  PRESSURE  IN  -2  DIRECTION 
0877*  3 
00760  3  180. 

007S8  2  ....  „ 

0369*  END  OF  UNIFCRfl  PRESSURE 
02618  END  CF  LOAD  CASE  1 
oefe-o  2 

02850  GRAVITY  LOADING  IN  -Z  DIRECTION 


00840  8 

0O8S0  0.  0.  *32.2 
00868  ALL 

08879  END  OF  LOAD  CASE  2 
09838  3 

00898  TENPERATURE  LOAD  OF  DELTA*  SO  DEC 
08S80  It 
8C910  70.  120. 

C2S20  END  OF  TEHP  DCF 
02938  ALL 

02540  END  OF  LOAD  CASE  3 
08550  END  OF  LOADS 
005E8  (LCOflf 
00578  11 

00S88  LOAD  COnilhATION  11 
l  l 

01220  END  OF  LOAD  CONIINATION  11 
01010  12 

0ie28  LOAD  COnilNATION  12 
01030  2  1 

01048  END  OF  LOAD  C ORDINATION  12 
01858  13 

01260  LOAD  CONIINATION  13 
01070  3  1 

01080  END  OF  LOAD  CONIINATION  13 

01058  END  OF  LOAD  CONIINATION  DEF 

81108  (LOuE 

01110  (ARRAY 

01120  (STIFF 

•1138  (STATIC 

01148  (SOIUE 

01150  (DISP 

01160  (STRESS 

01178  • 

01130  ALL 
01190  ALL 
01288  (AXES 
01210  10  I  0 
01220  0.  0-  0.  • 

01238  END  OF  LOCAL  AXES  SVSTEN  •  10 
01248  (CNCSH 
01250  I 

01268  Z*S  PLANE  (SURFACE  NO.  2> 

01278  2  0  1 

OlCaO  0.  0.  10. 


91L 59  3 
0:329  2 

01310  END  OF  CNESH 
01328  (CDRTa 
01338  100  ll  0  1  0  1 

0134#  RESULTS  OF  uf.IFtUfl  LOAD  ,  PLEVEL  •  5 

0135#  110  12  0  1  0  1 

•1368  RESULTS  OF  DEAD  LOAD  .  PLEWEL  •  S 

81370  120  13  0  1  1  1 

01380  RESULTS  OF  S0  DEC  TFNP  CHANGE  ,  PICUCL  •  S 
01390  END  OF  CDATA 
OHO*  (CPLOT 
OHIO  1 

01 420  200  S  6  1  1  0  1  0.  0. 

0H30  0.  0.  10. 

01440  END  PLOT  ID 
01450  6 

01460  19  100  200  0  0  0  • 

01470  PRINCIPAL  STRESS! 

01480  20  100  200  9  0  0  0 
0H9O  PRINCIPAL  STRESS! 

0150*  19  110  200  0  9  0  0 
01510  PRINCIPAL  STRESS  1 
O1520  20  110  200  0  0  0  0 
01530  PRINCIPAL  STRESS2 
01S40  19  129  290  9  0  0  0 
01550  PRINCIPAL  STRESSl 
01560  20  120  200  9  0  0  0 
01579  PRINCIPAL  STRESS2 
01589  END  OF  PLOT  DATA 
01590  (ENDP 
t 


Figure  D 15 .  Data  file  for  FIESTA  P-level  5  analysis 
and  plotting  of  moderately  thick  plate  problem 


D 1 6 


UNITS  FEET 

TYPE  PLATE  VENDING 

GENERATE  3  JOINTS  ID  l.l  X  e.t.2S  v 

MODIFY  4  IP  14  V  e.S 

CEHCRATE  S  JOINTS  ID  t«.t  X  6,2. S  V  1.25,6 
NO DIFs  3  ID  14  V  2.5 

GENERATE  4  ELEMENTS  ID  1,1  FRON  1.2  TO  3.2  TO  17.2  TO  15,2  - 
TO  2.2  TO  11.1  TO  15,2  TO  16.1 

NODIFV  3  ID  4  FROM  14  TO  14  TO  14  TO  14  TO  14  TO  14  TO  14  TO  14 
STATUS  SUPPORT  1  TO  9.57  TO  65,16  TO  52  »V  14.15  TO  43  Bv  14.  - 
14  TO  56  IV  14,  23  TO  51  BV  14 
JOINT  RELEASES 
2  TO  S  NONE  NT  V 

16  TO  S2  VV  14, IS  TO  43  |v  14  NONENT  x 

I  TO  8.16  TO  62  IV  14,15  TO  43  9V  14  FORCE  2 

ELEMENTS  1  TO  16  PROPERTIES  TYPE  *IP»90*  THICK  .5 

CONSTANTS 

C  4.176E9  AIL 

POI  .27  ALL 

CTE  6.6E-6  ALL 

LOADING  1  '  1 6APSF  UNIFORM  LOW 
t  LEW  NT  LOADS 

1  TO  16  SURFACE  FORCE  GLOBAL  PZ  -166. 

LOADING  2  •  DEAD  LOAD  ' 

CLEMENT  LOADS 

1  TO  16  VOPV  FORCF  GLOBAL  BZ  -496. 

LOADING  1  '  so  CFGREE  TCMP  CHANGE  ' 

JOINT  TEMPERATURE 
1  TO  6S  CHANGE  SO. 

STIFF  HESS  ANALYSIS  REDUCE  BAND 
PLOT  SAVE  'PLT1  ' 

LIST  REACTIONS. OlSPLPCENENTS.STRESStS. PRINCIPAL  STRESS  AlL 

I.IST  CLEW  NT  FORCES  ALL 

FINISH 


NO  OF  FILE 


77 


Figure  D16.  Data  file  for  GTSTRUDL  thin  plate 
problem  analysis  and  plotting 


STRUDL  THICK  PLATE  ' 

UNITS  FEET 

TVPE  FLATE  BENDING 

GENERATE  9  JOINTS  ID  1.1  X  6.1.25  V  6,6 
MODIFY  4  ID  14  y  2. s 

CENEPATE  S  IOINTS  ID  16.1  X  6,2.5  V  1.25.6 
MODIFY  3  ID  14  V  2.S 

CENEPATE  4  ELEMENTS  ID  l.l  FROM  1,2  TO  3.2  TO  17.2  TO  15,2  - 
TO  2.2  TO  11. 1  TO  16.3  TO  16,1 

KOPIFy  3  IP  4  FROM  14  TO  14  TO  »A  TO  14  TO  14  TC  14  TO  14  TO  14 
STATUS  SUPPORT  1  TO  9. 57  TO  65.10  TO  52  BV  14,15  To  43  BV  14.  - 
14  .TO  56  BV  14,  23  TO  SI  »Y  14 
JOINT  RELEASES 
3  TP  *  MOMENT  V 

16  TO  52  BV  14,15  TO  43  BV  14  MOMENT  X 
1  TO  3.16  TO  52  »V  14,15  TO  43  »V  14  FORCE  Z 
CLEMENTS  1  TO  16  PROPERTIES  TYPE  'IPI09'  THICK  S. 

CONSTANTS 
E  4.17SE9  ALL 
POI  .27  ALL 
CTE  6.6E-6  AU 

LOADING  1  MOOPSr  UN  If  ORM  LOAD- 
ELEMENT  LOADS 

1  TO  16  SLftFACt  f  jpcrs  GLOVNt.  PZ  -166. 

LOADING  2  DEAD  LOAD  ' 

FLF.MCNT  IPADS 

l  TO  !C  V.J5V  FCRIf  GLOBAL  BZ  -496. 

LOADING  3  •  GO  DEGREE  TCNP  CHANCE  ' 

JOINT  TEMRLRATuRK 
I  TP  F5S  CHANGE  SO. 

STIFFNESS  ANALYSIS  RFCUCf  SAND 
PI  3*  SALE  'PET  1  ' 

LIST  Rl‘ ACTIONS,  Cl  DPI ACrMENTS, STRESSES, PRINCIPAL  STRESS  ALL 

LIST  ELFMENT  FORCED  ALL 

FINISH 


Figure  D17.  Data  file  for  GTSTRUDL  thick  plate 
problem  analysis  and  plotting 


fF'.-DL  •  MODERATELY  Tr»ICK  PLATE  » 

UNITS  FEET 

TV°E  PLATE  SENDING 

GENERATE  9  JOINTS  ID  l.l  X  9,1.25  V  9.9 
MOPtFY  4  ID  14  i  2.5 

GENERATE  $  JOINTS  ID  19,1  X  9,2.5  V  1.25,9 
NODIFV  3  It  14  Y  a. 5 

GENERATE  4  ELEMENTS  ID  !,!  FRON  1,3  TO  3.2  TO  17,2  TO  15,2  - 
TO  2.2  TO  11. 1  TO  15.2  TO  19.1 

NODIFV  3  ID  4  FRGfl  1«  TO  14  TO  14  TO  14  TO  1*  TO  14  TO  14  TO  1« 
STATUS  SUPPORT  1  TO  9.57  TO  65.19  TO  52  DV  14.15  TO  43  |y  14,  - 
14  *0  56  DV  14.  23  TO  61  DV  14 
JOINT  RELCASES 
2  TO  •  HOMENT  V 

10  TO  62  DV  14,15  TO  43  IV  14  MOMENT  X 

1  TO  8,19  TO  52  DV  14,15  TO  43  DV  14  FORCE  2 

ELEMENTS  1  TO  16  PROPERTIES  TYPE  'IPIW  THICK  !  .5 

CONSTANTS 

E  4.176FS  ALL 

POX  .27  ALL 

CTC  6.6C-6  ALL 

LOADING  1  M09PSF  UNIFORM  LOAD* 

ELEMENT  LOADS 

1  TO  16  SURFACE  FORCES  GLOBAL  P2  -199. 

LOADING  2  DEAD  LOAD  ' 

ELEMENT  LOADS 

I  TO  It  DCDV  SORCE  GLOBAL  IZ  -499. 

LOADING  3  SO  DEGREE  TEMP  CHANCE  ♦ 

JOINT  TEMPERATURE 
1  TO  CE  CHANCE  50. 

ST IfFNESS  ANALYSIS  REDUCE  BAND 
PLOT  CAUL  'PLT1' 

LIST  REACTIONS. DISPLACEMENTS. STRESSES, PRINCIPAL  STRESS  OIL 

LIST  ELfW'HT  FORCES  ALL 

FINISH 


Figure  D18.  Data  file  for  GTSTRUDL  moderately  thick  plate 
problem  analysis  and  plotting 


Figure  D 1 9 .  FIESTA  thin  plate  geometry  with  node 
and  element  numbering 


D 1 8 


Figure  D20.  X-direction  principal  stress  contours  for  P-level  1 
analysis  with  uniform  pressure  loading,  thin  plate 


Figure  D 21.  Y-  direction  principal  stress  contours  for  P-level  1 
analysis  with  uniform  pressure  loading,  thin  plate 


Figure  D22.  X-directlon  principal  stress  contours  for  P-level  1 
analysis  with  dead  loading,  thin  plate 


Figure  D23. 


Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  dead  loading,  thin  plate 


m 


Figure  D24.  X-direction  principal  stress  contours  for  P-level  1 
analysis  with  temperature  loading,  thin  plate 
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Figure  D25.  Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  temperature  loading,  thin  plate 


Figure  D26.  X-direction  principal  stress  contours  for  P-level  2 
analysis  with  uniform  pressure  loading,  thin  plate 


Figure  D27.  Y-direction  principal  stress  contours  for  P-level  2 
analysis  with  uniform  pressure  loading,  thin  plate 
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Figure  D28.  X-direction  principal  stress  contours  for  P-level  2 
analysis  with  dead  loading,  thin  plate 
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Figure  D29- 


Y-direction  principal  stress  contours  for  P-level  2 
analysis  with  dead  loading,  thin  plate 
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Figure  D30.  X-direction  principal  stress  contours  for  P-level  2 
analysis  with  temperature  loading,  thin  plate 
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Figure  D32.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  uniform  pressure  loading,  thin  plate 
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Figure  D33.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  uniform  pressure  loading,  thin  plate 
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Figure  D36.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  temperature  loading,  thin  plate 
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Figure  D37.  Y-direction  principal  stress  contours  for  P-level  3 
analysis  with  temperature  loading,  thin  plate 
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Figure  D40.  X-direction  principal  stress  contours  for  P-level  4 
analysis  with  dead  loading,  thin  plate 
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Figure  D41.  Y-direction  principal  stress  contours  for  P-level  4 
analysis  with  dead  loading,  thin  plate 
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Figure  D46.  X-direction  principal  stress  contours  for  P-level  5 
analysis  with  dead  loading,  thin  plate 
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Figure  D48.  X-direction  principal  stress  contours  for  P-level  5 
analysis  with  temperature  loading,  thin  plate 
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Figure  D49.  Y-direction  principal  stress  contours  for  P-level  5 
analysis  with  temperature  loading,  thin  plate 
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Figure  D50.  FIESTA  thick  plate  geometry  with 
node  and  element  numbering 


Figure  51.  X-direction  principal  stress  contours  for  P-level  1 
analysis  with  uniform  pressure  loading,  thick  plate 
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Figure  D52.  Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  uniform  pressure  loading,  thick  plate 
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Figure  D53.  X-direction  stress  contours  for  P-level  1 
analysis  with  dead  loading,  thick  plate 


Figure  D5M.  Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  dead  loading,  thick  plate 


Figure  D55.  X-direction  stress  contours  for  P-level  1 
analysis  with  temperature  loading,  thick  plate 
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Figure  D56.  Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  temperature  loading,  thick  plate 
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Figure  D57.  X-direction  principal  stress  contours  for  P-level  2 
analysis  with  uniform  loading,  thick  plate 


iVi'i'iVi’, 


Figure  D60.  Y-direction  principal  stress  contours  for  P-level  2 
analysis  with  dead  loading,  thick  plate 


Figure  D61.  X-direction  principal  stress  contours  for  P-level  2 
analysis  with  temperature  loading,  thick  plate 
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Figure  D62.  Y-direction  principal  stress  contours  for  P-level  2 
analysis  with  temperature  loading,  thick  plate 
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Figure  D63.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  uniform  pressure  loading,  thick  plate 
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Figure  D66.  Y-direction  principal  stress  contours  for  P-level 
analysis  with  dead  loading,  thick  plate 
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Figure  D67.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  temperature  loading,  thick  plate 


Figure  D68.  Y-direction  principal  stress  contours  for  P-level  3 
analysis  with  temperature  loading,  thick  plate 
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Figure  D69.  X-direction  principal  stress  contours  for  P-level  4 
analysis  with  uniform  pressure  loading,  thick  plate 


Figure  D70.  Y-direction  principal  stress  contours  for  P-level  4 
analysis  with  uniform  pressure  loading,  thick  plate 
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Figure  D76.  Y-direction  principal  stress  contours  for  P-level 
analysis  with  uniform  pressure  loading,  thick  plate 
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Figure  D77.  X-direction  principal  stress  contours  for  P-level  5 
analysis  with  dead  loading,  thick  plate 


Figure  D78.  Y-direction  principal  stress  contours  for  P-level  5 
analysis  with  dead  loading,  thick  plate 
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Figure  D80.  Y-direction  principal  stress  contours  for  P-level  5 
analysis  with  temperature  loading,  thick  plate 
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Figure  D81.  FIESTA  moderately  thick  plate  geometry 
with  node  and  element  numbering 
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Figure  D84.  X-direction  principal  stress  contours  for  P-level  1 
analysis  with  dead  loading,  moderately  thick  plate 


Figure  D85.  Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  dead  loading,  moderately  thick  plate 


Figure  D86.  X-direction  principal  stress  contours  for  P-level  1 
analysis  with  temperature  loading,  moderately  thick  plate 
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Figure  D87.  Y-direction  principal  stress  contours  for  P-level  1 
analysis  with  temperature  loading,  moderately  thick  plate 


D52 


MODERATELY  THICK  PLATE 

2-S  PU9C  (AJTMS  m.  t) 

cuts  or  u *sr«m  rmsam  .  nnct  •  a 


of  fiacnon  *. 
mirciFAL  sncssi 


C  •  C  f 

U  Gf  N»- 
•C74.®  P* 
-427.*  0- 
•W.K  «• 

«.a  $• 

313.24  T* 

569.27  U- 

mr.M  v* 
i«m.x  «- 
I  Jit. 77  V. 
1*4*49 
17%. 43 


Figure  D88.  X-direction  principal  stress  contours  for  P-level  2 
analysis  with  uniform  pressure  loading,  moderately  thick  plate 
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Figure  D89.  Y-direction  principal  stress  contours  for  P-level  2 
analysis  with  uniform  pressure  loading,  moderately  thick  plate 
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Figure  D96.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  dead  loading,  moderately  thick  plate 


Figure  D97.  Y-direction  principal  stress  contours  for  P-level  3 
analysis  with  dead  loading,  moderately  thick  plate 
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Figure  D98.  X-direction  principal  stress  contours  for  P-level  3 
analysis  with  temperature  loading,  moderately  thick  plate 


Figure  D99.  Y-direction  principal  stress  contours  for  P-level  3 
analysis  with  temperature  loading,  moderately  thick  plate 
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Figure  D100.  X-direction  principal  stress  contours  for  P-level  4 
analysis  with  uniform  pressure  loading,  moderately  thick  plate 
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Figure  D 10 1 .  Y-direction  principal  stress  contours  for  P-level  4 
analysis  with  uniform  pressure  loading,  moderately  thick  plate 


Figure  D104.  X-direction  principal  stress  contours  for  P-level  4 
analysis  with  temperature  loading,  moderately  thick  plate 


Figure  D105.  Y-direction  principal  stress  contours  for  P-level  4 
analysis  with  temperature  loading,  moderately  thick  plate 


Figure  D106.  X-direction  principal  stress  contours  for  P-level  5 
analysis  with  uniform  pressure  loading,  moderately  thick  plate 


Figure  D107.  Y-directlon  principal  stress  contours  for  P-level  5 
analysis  with  uniform  pressure  loading,  moderately  thick  plate 
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Figure  D108.  X-direction  principal  stress  contours  for  P-level  5 
analysis  with  dead  loading,  moderately  thick  plate 


Figure  D109.  Y-direction  principal  stress  contours  for  p-level  5 
analysis  with  dead  loading,  moderately  thick  plate 


Figure  D110.  X-direction  principal  stress  contours  for  P-level  5 
analysis  with  temperature  loading,  moderately  thick  plate 


Figure  Dill.  Y-direction  principal  stress  contours  for  P-level  5 
analysis  with  temperature  loading,  moderately  thick  plate 
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APPENDIX  E:  HAND  CALCULATIONS  FOR  THEORETICAL 
THIN  PLATE  DEFLECTIONS 


1.  This  appendix  gives  details  regarding  thin  plate  theoretical  center 
deflection  calculations  for  the  100-psf  uniform  loads.  These  details  are 
listed  below: 

a.  Reference  book:  Theory  of  Plates  and  Shells  (Timoshenko  and 

Woinowsky-Krieger  1959 »  2nd  ed.,  pp  197-202). 

,  -0.00126(q)(alt) 

D 


b. 


max 

with 

D  = 


for  -  =  1  and  uniform  loads 
a 


Eh- 


12  (1  -  u  ) 


The  thin  plate  being  analyzed  is  20  ft  sq,  0.5  ft  thick,  has 
100-psf  uniform  load  on  the  entire  plate  and  is  fixed  on  all 
edges. 


q  s  100  psf 
a  =  20  ft 
b  =  20  ft 


values  used  in  finite 
element  model  (FEM) 
analysis 


|  =  i 
a 

D  =  E9  .  46920504.8 

12  (1  -  0.27  ) 

«—  =  -0.00126  =  -0.0004297  ft 


max 


6  =  -0.4297  E  -3  ft 


E2 


Calculation  of  Percent  Error  for 
Thin  Plate  Displacements 


100-psf  loading 

6  theoretical  =  -0.0004297  ft  (from  Appendix  E,  page  E2) 


error 


theoretical  -  calculated 
theoretical 


100 


FIESTA 


Error  (P-level  1) 
16  DoF* 

Error  (P-level  2) 
64  DoF 

Error  (P-level  3) 
108  DoF 

Error  (P-level  4) 
156  DoF 

Error  (P-level  5) 
244  DoF 


-0.0004297  +  0.000016823 
- ^0004297 -  X  100  ‘  96'08* 

-0.0004297  ±  0:00025167  x  100  .  ^ 

-0 . 000*1297  '  ^ 

-0.0004297  +  0.00034788  .  1q  0lJ1 

-0.0004297  "  19,0  * 


-0.0004297  +  0.00042010 
-0.0004297 


100 


2.23 % 


-0.0004297  +  0.00042906  tnn  n 
-0.0004297  x  ' 


GTSTRUDL 


error 
227  DoF 


-0.0004297  +  0.0004354 
-0.000*1297 


100  =  1 .33% 


Assume  straight  line  between  P-levels  4  and  5,  then  calculate  displacement  and 
percent  error  for  FIESTA  with  DoF  =  227  , 


AZ  0.00042906  -  0.0004201 

227  -  156  =  244  -  156 


AZ  =  0.0000072291 


Z  displacement  =  -0.0004201  -  0.0000072291 


* 


Degrees  of  freedom  (DoF). 


Z  =  -0.0004273291  ft 


-0.0004297  +  0.0004273291  inn 
erroP  =  - -O';  0004291 -  x  100 


error  =  0 . 55%  (still  less  than 
GTSTRUDL) 


Dead  load 


5  theoretical  =  -0.0010527  ft  (from  Appendix  E,  page  E3) 


FIESTA 


Error  (P-level  1)  = 
16  DoF 

Error  (P-level  2)  = 
64  DoF 

Error  (P-level  3)  = 
108  DoF 

Error  (P-level  4)  = 
156  DoF 

Error  (P-level  5)  = 
244  DoF 


-0.0010527  +  0.000041216 
-0.0010527 

-0.0010527  +  0.00061676 
-0.0010527 

-0.0010527  +  0.00085234 
-0.0010527 


x  100  =  96.08* 


x  100  =  41.41* 


x  100  =  19.03* 


-0.0010527  +  0.0010293 
-0.0010527 

-0.0010527  +  0.0010513 
-0.0010527 


x  100  =  2.22* 


x  100  =  0.13* 


GTSTRUDL 


-0.0010527  +  0.0010666  . 

^Error  =  - ^0010527 -  *  100  =  '-32* 


Calculate  FIESTA  results  for  DoF  =  227  (same  as  procedure  on  page  F2) 


AZ  0.0010513  -  0.0010293 

227  -  156  =  244  -  156 


m 

wm 


pro? 


AZ  =  0.00001775 
Z  =  -0.0010293  -  0.00001775 
Z  =  -0.00104705  ft 


error 

error 


-0.0010527  +  0.00104705  100 

-0.0010527 

0.54*  (still  less  than  GTSTRUDL) 

Moderately  Thick  and  Thick  Plate  Results 


FIESTA  (Displacement) 


P-level  1 

P-level  2 

P-level  3 

P-level  4 

P-level  5 

Moderately  Thick  Plate 

100-psf 

uniform 

load 

-0.0000046111 

-0.000014662 

-0.00001567 

-0.000017014 

-0.000017281 

Dead 

load 

-0.000033891 

-0.000108 

-0.00011526 

-0.00012516 

-0.00012708 

Degrees 

of 

freedom 

16 

64 

108 

156 

244 

Thick  Plate 

100-psf 

uniform 

load 

-0.00000065807 

-0.00000078274  -0.00000080154 

-0.0000008443 

-0.00000085527 

Dead 

load 

-0.000016123 

-0.000019511 

-0.000019851 

-0.000020888 

-0.000021122 

Degrees 

of 

freedom 

16 

64 

108 

156 

244 

GTSTRUDL 

(Displace- 

ment) 

-0.0000174 

-0.0001277 

227 

-0.0000008 

-0.0000199 

227 


Moderately  thick  plate 

Calculate  Z  for  DoF  -  227  for  FIESTA  (use  same  method  as  used  on  page  F2) 
100-psf  uniform  load 

. . 0.000017281  -  0.000017014 

bl  =  (227  -  156)  - 2fii~~j'56 - 

AZ  =  0.0000002154 

Z  =  -0.000017014  -  0.0000002154  =  -0.0000172294 
Difference  between  GTSTRUDL  and  FIESTA  =  0.00000017  ft 


Dead  load 

AZ  =  (227  -  156)  - 2^4  I — 156 - —  =  0.0000015491 

Z  =  0.00012516  +  0.0000015491  =  -0.0001267091 
Difference  between  GTSTRUDL  and  FIESTA  =  0.00000099  ft 


Thick  plate 
100-psf  uniform  load 

4Z  =  <227  -  156!  0.00000085537  -  O.OOOOOO8W3  ,  0.M00000088 

Z  =  0.0000008443  ♦  -0.0000000088  =  -0.0000009 
Difference  between  GTSTRUDL  and  FIESTA  =  -0.0000001  ft 


Dead  load 

AZ  =  (227  -  156)  0 •  0QPP2 1  ^2  0^00002,0888  .  0. 0000001888 

Z  =  0.000020888  0.0000001888  =  -0.0000210768 

Difference  between  GTSTRUDL  and  FIESTA  =  -0.0000011768  ft 


F5 


Overnight  priority  (POO) 

P-level  4  128.010*  AJ's  »  0.10  $/AJ  =  $12.80 

P-level  5  215.151*  AJ's  x  0.10  $/AJ  =  $21.52 

Find  Interpolate  FIESTA  cost  for  227  DoF 

Cost  =  (227  -  156)  21  ~-]2^80  +  12.80  =  $  19.84 

Cost  for  GTSTRUDL 
Overnight  priority 

Cost  =  31.668**  units  x  0.007  $/unit  =  $0.22 

This  is  about  90  percent  of  the  total  cost,  so  round  the  cost  of  total 
GTSTRUDL  analysis  to  $0.25 


•  From  FIESTA  day  files. 

••  From  GTSTRUDL  day  files. 


APPENDIX  G:  ASPECT  RATIO  FILES  AND  PLOTS 


MUSS 


sssssms* 


'RESSURES 
,OAD  CASE 


61  -11S28. 

123  -11529 

1  121  -INN 

124  -INN 
26  -8646. 

;  59  -8648. 

L  118  -8648. 
I  188  -7208. 
I  111  -7280. 
1  25  -5768. 

L  58  -5768. 

1  97  -5760. 

I  95  -4328. 

1  98  -4328. 

1  24  -2888. 

1  57  -2880. 

1  83  -2880. 

1  88  -1440. 

1  85  -1440. 

1  23  8. 

I  56  0. 

1  82  8. 

END  Of  PRES! 
END  Of  LOAD 
END  Of  LOAD! 
8LC0NI 

II 


i  rt  -72M 

I  (9  -T2M 
i  124  -72M 
1  121  -648* 

1  12C  -6488 
1  2C  -STM 
1  68  -STM 
1  116  -5T68 
1  113  -5848 
1  118  -564# 

1  as  -4328 
1  6T  -432# 

1  IN  -4328 
1  18S  -3688 
1  118  -3688 
t  24  -2888 
1  66  -2888 
1  1M  -2888 
l  9T  -21M 
1  182  -2168 
1  23  -1448 
1  65  -1448 
1  91  -1448 
1  86  -728 
1  94  -728 
1  22  8 
1  64  8 

I  98  8 

END  OF  PRESSURES 
END  OF  LOAD  CASE  1 
END  OF  LOADS 
(LC0N8 

II 

LOAD  CONBINATION  1 

1  1 

END  OF  LOAD  CONI I HAT I ON  1 
END  OF  LOAD  CONB  DEF 
<TLUUE 
8 ARRAY 
tSTIFF 
•STATIC 
•SOLUE 
•DISP 
•STRESS 
8 

ALL 

ALL 

(AXES 

18  8  8 
8  8  8  8 

END  OF  LOCAL  AXES  SVSTEfl  •  18 
•CNESH 
1 

SURFACE  NUN8ER  1  (  Z  •  8  PLANE  ) 

2  8  1 

8  8  S 

3 

1 

END  OF  CNESH 
tCOATA 

188  11  8  1  8  1 
GRID  I  .  N  •  28 
END  OF  CDATA 


91918  ICPtOT 
91999  1 

92999  299  S  9  1  1  9  1  9  9 
82919  9  9  5 

82829  END  PLOTID 

82839  6 

82949  19  188  2M  9  9  9  9  9 

828S8  PRINCIPAL  STRESS1 

82869  28  188  288  9  9  9  9  9 

92879  PRINCIPAL  STRESS2 
82889  END  OF  PLOT  DATA 
82899  >ENDP 
t 


Figure  G9.  (Concluded) 
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•13M  1  194  -6499. 

•139#  1  197  -6499. 

•1469  1  47  -S7CC. 

•1419  1  11*  -57C9. 

•  1429  1  113  -5764. 

•143C  1  191  -SC4C. 

•144*  1  1«4  -5949. 

91499  1  49  -4329. 

91499  1  199  -4329. 

91479  1  179  -4329. 

91499  1  199  -3999. 

91499  1  171  -3999. 

91999  1  49  -2999. 

91919  1  199  -2999. 

91929  1  197  -2999. 

91939  1  199  -2199. 

91949  1  199  -2199. 

91999  1  44  -1449. 

91999  1  197  -1449. 

91979  1  143  -1449. 

91999  1  149  -729. 

91999  1  149  -729. 

91999  1  43  9. 

91919  1  199  9. 

91929  1  142  9. 

91939  END  OF  PRESSURES 
91949  END  OF  LOAD  CASE  1 
91659  END  OF  LOADS 

91999  neons 

91979  11 

91699  LOAD  DOMINATION  1 
91699  1  1 

91799  END  OF  LOAD  COM  I  NAT  ION  1 

91719  END  OF  LOAD  COM  DEF 

91729  (LOUE 

91739  (ARRAY 

91749  (STIFF 

917S9  (STATIC 

91769  (SOLUE 

91779  (DISP 

91799  (STRESS 

91799  9 

91999  ALL 

91919  ALL 

91929  (AXES 

91939  19  9  9 

91949  9.  9.  9.  9 

!JS5  !!*?  L0C*L  SYSTEN  .  19 

9IS69  (CRESM 
91979  1 

91999  ITf*  MU",M  1  *  *  *  *  * 

91999  9.  9.  S. 

91919  3 

91929  1 

91939  END  OF  CNESH 
91949  (CDATA 
•1959  199  It  9  1  •  1 
•I960  GRID  II  .  N  •  29 
91979  END  OF  CDATA 


•1999  (CPLOT 
•1999  1 

•2999  299  S  9  1  1  9  1  9  9 

92919  9.  9.  S. 

•£•29  END  PIOTID 

•2939  6 

•2*49  19  19*  299  9  9  9  9  9 
•2959  PRINCIPAL  STRESS1 
•2*69  29  19*  299  9  •  9  9  • 

92979  PRINCIPAL  STRESS2 
929(9  END  OF  PLOT  DATA 
92999  (ENDP 


Figure  G 1 1 .  (Concluded) 
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Figure  G21.  Annotated,  X-direction  principal  stress  contours 
grid  I,  N  =  4  ,  P-level  2 


Figure  G32.  Annotated,  X-direction  principal  stress  contours 
grid  II,  N  =  4  ,  P-level  2 
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Figure  G33.  Nonannotated ,  X-direction  principal  stress  contours 

grid  II,  N  =  H  ,  P-level  2 


Figure  G35.  Nonannotated,  ^-direction  principal  stress  contours 

grid  II,  N  =  4  ,  P-level  2 


Figure  G38.  Nonannotated,  X-direction  principal  stress  contours 

grid  II,  N  =  4  ,  P-level  4 
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Figure  G39.  Annotated,  Y-direction  principal  stress  contours 
grid  II,  N  =  4  ,  P-level  4 


Figure  G40.  Nonannotated ,  Y-direction  principal  stress  contours 

grid  II,  N  =  4  ,  P-level  4 
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Figure  G43.  Nonannotated  geometry  plot 
grid  I,  N  =  10  ,  P-level  2 


Figure  G44.  Annotated,  X-direction  principal  stress  contours 
grid  I,  N  =  10  ,  P-level  2 
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Figure  G47.  Annotated  geometry  plot 
grid  I,  N  =  10  ,  P-level  4 


ICAR  -  ASPECT  RATIO  RCCUCl  •  4 

MFftCf  NMO  I  f  1  •  A  > 


FIESTA 


mrmn  i 

.  SWC  —*^14  ^fll 
nrais  or  fiicnoi  n  is/u 


LCOCRS- 

IS' ISO 

S  IP 

p* 

MSS  SI 

14M  IS 

•* 

M4M  X 

nr  o 

I7TM  IS 

nn  * 

«• 

M«B  » 

Mitt 

T- 

BMM 

U- 

BBS  « 

B»  M 

v« 

BB4  » 

■M  4ft 

u- 

BBS  SB 

MM  » 

V* 

tcm  r 

I* 

nun 

Figure  G48. 


Annotated,  X-direction  principal  stress  contours 
grid  I,  N  =  10  ,  P-level  4 
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Figure  G49.  Annotated,  Y-direction  principal  stress  contours 
grid  I,  N  =  10  ,  P-level  4 


Figure  G50.  Annotated  geometry  plot 
grid  II,  N  =  10  ,  P-level  2 
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Figure  G51.  Nonannotated  geometry  plot 
grid  II,  N  =  10  ,  P-level  2 


Figure  G52.  Annotated,  X-direction  principal  stress  contours 
grid  II,  N  =  10  ,  P-level  2 


Figure  G53.  Annotated,  Y-direction  principal  stress  contours 
grid  II,  N  =  10  ,  P-level  2 


Figure  G54.  Annotated  geometry  plot 
grid  II,  N  =  10  ,  P-level  4 
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Figure  G55.  Nonannotated  geometry  plot 
grid  II,  N  =  10  ,  P-level  4 
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Figure  G56. 


Annotated,  X-direction  principal  stress  contours 
grid  II,  N  =  10  ,  P-level  4 
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Figure  G59.  Nonannotated  geometry  plot 
grid  I,  N  =  20  ,  P-level  2 


Figure  G60.  Annotated,  X-direction  principal  stress  contours 
grid  I,  N  =  20  ,  P-level  2 


Figure  G61.  Nonannotated,  X-direction  principal  stress  contours 

grid  I,  N  =  20  ,  P-level  2 


Figure  G62.  Annotated,  Y-direction  principal  stress  contours 
grid  I,  N  =  20  ,  P-level  2 


Figure  G63.  Nonannotated  window  of  Y-direction  principal  stress  contours 

grid  I,  N:20  ,  P-level  2 
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Figure  G65.  Annotated  geometry  plot 
grid  I,  N  =  20  ,  P-level  4 


Figure  G66.  Nonannotated  geometry  plot 
grid  I,  N  =  20  ,  P-level  4 


Figure  G67.  Annotated,  X-direction  principal  stress  contours 
grid  I,  N  =  20  ,  P-level  4 


Figure  G68.  Annotated,  Y-  direction  principal  stress  contours 
grid  I,  N  =  20  ,  P-level  4 


Figure  G69.  Annotated  geometry  plot 
grid  II,  N  =  20  ,  P-level  2 


Figure  G70.  Nonannotated  geometry  plot 
grid  II,  N  =  20  ,  P-level  2 


Figure  G75.  Annotated,  X-direction  principal  stress  contours 
grid  II,  N  =  20  ,  P-level  4 
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Annotated,  Y-direction  principal  stress  contours 
grid  II,  N  =  20  ,  P-level  4 
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Figure  G77.  Annotated  geometry  plot 
grid  I,  N  =  40  ,  P-level  2 


Figure  G78.  Nonannotated  geometry  plot 
grid  I,  N  =  40  ,  P-level  2 
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Figure  G87.  Nonannotated  geometry  plot 
grid  II,  N  =  40  ,  P-level  2 


Figure  G88.  Annotated,  X-direction  principal  stress  contours 
grid  II,  N  =  40  ,  P-level  2 


Figure  G89.  Annotated,  Y-direction  principal  stress  contours 
grid  II,  N  =  40  ,  P-level  2 


APPENDIX  H:  NODAL  INPUT  DATA  FILES 


I 


Figure  HI.  FIESTA  3-D  study  geometry  plot 


TSTUPS 


15U1  HA*  29, '8S 


Mill 
M120 
M130 
M140 
MIS* 
MIS* 
Ml?* 
MIS* 
Ml  9* 
M2  09 
M21* 
M22* 
00239 
9*24* 
9*259 
9*269 
9*279 
9*28* 
9*29* 
9*399 
9*319 
M320 
M3  30 
M34* 
M35* 
9*36* 
M370 
9*380 
M39* 
M4M 
0*419 
9942* 
M439 
M440 
M459 
M460 
*9470 
9*48* 
0*49* 
9*5*0 

e«si* 

9052* 

*9530 

•9540 

09550 

*056* 

9957* 

*058* 

•059* 


rrop 

3-D  TEST  -  INTERMEDIATE  DAN  PIER 
1  0.  *.  0. 

3  *.  9.  3*., ,1  3  1 

4  9.  0.  34.5 

5  9.  0.  39. 

7  0.  9.  69.,,!  3  1 

8  0.  8.5  0. 

19  0.  8.5  30.,,1  3  1 

11  0.  8.5  34.5 

12  0.  8.5  39. 

14  0.  8.5  69., .1  3  1 

15  12.368  32.  9. 

17  12.368  32.  39...1  3  1 

18  12.368  32.  34.5 

19  12.368  32.  39. 

21  12.368  32.  69.,,1 

22  16.579  40.  0. 

24  16.579  40.  39... 1 

25  16.579  40.  34.5 

26  16.S79  40.  39. 


3  1 
3  1 


28  16.S79  40. 

29  20.  0.  0. 


69.. ,1  3  1 


*961* 

00520 

0063* 


*965* 

M66* 

*067* 

00680 

0069* 

M700 

M719 

*0729 

00739 

00740 

007S9 

00760 

•9770 

99780 

M799 

90809 

00810 

99820 

00830 

00849 

00850 

09860 

90879 

*0889 

00890 

*9990 

90919 

M920 

09930 

M949 


31  20.  0.  30. ..1  3  1 

32  20.  *.  34.5 

33  20.  0.  39. 

35  29.  9.  69., ,1  3  1 

36  20.  19.761  0. 

38  20.  10.761  30... 1  3  1 

39  20.  10.761  34.5 

40  20.  10.761  39. 

42  20.  10.761  69.. ,1  3  1 

43  20.  32.  0. 

45  29.  32.  30.,,  1  3  1 

46  20.  32.  34.5 

47  20.  32.  39. 

49  29.  32.  69. .,1  3  1 

50  20.  40.  0. 

52  29.  40.  30. ..1  3  1 

53  20.  40.  34.5 

54  20.  40.  39. 

56  2*.  40.  69., ,1  3  1 

57  20.  46.5  0. 

59  20.  46.5  30., .1  3  1 
6*  20.  46. S  34.5 
61  20.  46.5  39. 

63  2*.  46.5  69., ,1  3  1 

64  20.  51.  0. 

66  20.  51.  3*. ,,1  3  1 

67  20.  51.  34.5 
63  20.  51.  39. 

70  20.  St.  69.„1  3  I 

71  24.5  55.  0. 

73  24.5  55.  30...1  3  1 

74  24.5  55.  34.fi 

75  24.5  55.  39. 

77  24.5  55.  69., ,1  3  1 

78  38.5  7.4  0. 

8*  38.5  7.4  30.,, 1  3  1 

81  38.5  7.4  34.fi 

82  38.5  7.4  39. 

84  38. S  7.4  69. , , 1  3  1 

85  38. 5  12.852  9. 

87  38.5  12.8S2  39. .,1  3  1 

88  38.5  12.852  34.5 

89  38.5  12.852  39. 

91  38.5  12.8S2  69. .,1  3  1 

92  38.5  32.  0. 

94  38.5  32.  30.,,1  3  1 

95  38.5  32.  34.5 

96  38.5  32.  39. 

98  38.5  32.  69. ..1  3  1 

99  38.5  4*.  0. 

101  38.5  40.  30. .,1  3  1 

102  38.5  40.  34.5 

193  38.5  40.  39. 

105  38.5  49.  69.,,1  3  1 

106  38.5  55.  9. 

108  38.5  55.  39...1  3  1 

109  38.5  55.  34.fi 

110  38.5  55.  39. 

112  38.5  55.  69.,, 1  3  1 

113  43.5  9.4  9. 

115  43.5  9.4  39.,, 1  3  1 


0*950 
00960 
M970 
M980 
00999 
010M 
01010 
01029 
01930 
01040 
*1050 
01*60 
01070 
01080 
01090 
01100 
01110 
0112* 
01130 
*1140 
01150 
*116* 
*1170 
01180 
01 190 
012M 
01210 
01220 
*123* 
*1240 
01259 
01269 
•1270 
01280 
01290 
*1300 
01310 
01320 
01330 
91340 
91350 
01360 
91379 
01380 
91390 
•14M 
*1410 
01420 
91430 
01440 
91450 
01460 
01470 
01489 
01499 
015M 
01510 
01520 
01530 
01540 
01550 
91S60 
01570 
01580 
91590 
01600 
01610 
91620 
01630 
01640 
91650 
01660 
*1670 
01680 
01690 
017M 
9171* 
9172* 
*1730 
*1740 
*1750 
*1760 
0177* 
*178* 
01799 


116  43.5  9.4  34. S 
11?  43.5  9.4  39. 

119  43.5  9.4  69. .,1  3  1 

120  43.5  13.41?  0. 

122  43.5  13.417  39...1  3  1 

123  43.5  13.417  34.fi 

124  43.5  13.417  39. 

126  43.5  13.417  69.,,1  3  i 

12?  43.5  32.  0. 


30...1 
34.5 
39. 

32.  69.. ,1 
0. 

30.. .1 
34.fi 
39. 

69. . .1 

0. 

3*... 1 
34.5 
39. 


3  1 


3  1 
3  1 

3  1 
3  I 


3  t 


3  1 


30.. .1 
34.fi 
39. 

69..  .1 

0. 

30.. .1 

34.fi 

39. 

69..  .1 

0. 

3®., ,1 
34.fi 


3  1 


3  1 
3  1 


3  1 
3  1 


129  43.5  32. 

130  43.4  32. 

131  43.5  32. 

133  43.5 

134  43.5 

136  43.5 

137  43.5 

138  43.5 

140  43.5  40. 

141  43.5  55. 

143  43.5  SS. 

144  43. 5  55. 

145  43.5  55. 

14?  43.6  55.  69., .1 
148  57. S  IS.  0. 

150  57.5  15.  30., ,1  3 

151  57.5  IS.  34.fi 

152  57.5  15.  39. 

164  67.5  15.  69.. .1 
155  59.395  32.  0 
IS?  59.39S  32. 

158  59.395  32. 

159  59.395  32. 

161  59.395  32. 

162  60.288  40. 

164  60.288  4*. 

165  60.288  40. 

166  60.288  40. 

168  60.288  40. 

169  61.96  55. 

171  61.96  55. 

172  61.96  55. 

173  61.96  55.  39. 

175  61.96  55.  69...1  3 

176  66.98  54.496  0. 

178  66.98  54.496  30.,,1 

179  66.98  54.496  34.5 

180  66.98  54.496  39. 

182  66.98  54.496  69...1 

183  72.  15.  9. 

185  72.  15.  30. 

186  72. 

187  72. 

189  72. 

190  72. 

192  72. 

193  72. 

194  72. 

196  72. 

197  72. 

199  72. 

200  72. 

201  72. 

203  72. 

204  72. 

206  72. 

207  72. 

203  72.  52.984 

210  72.  52.984  69.,,1  3  1 

211  79.48  48.861  0. 

213  79.48  48.861  30. ..i  3  1 

214  79.48  43.861  34.fi 

215  79.48  48.861  39. 

217  79.48  48.861  69.,,!  3  1 

218  86.96  15.  0. 

220  86.96  15.  30., .1  3  1 

221  86.96  15.  34.5 

222  86.96  15.  39. 

224  86.96  15.  69., ,1  3  1 

225  86.96  25.169  0. 

227  86.96  25.169  30... 1  3  1 

228  86.96  2S.169  34.fi 

229  86.96  2S.169  39. 

231  86.96  25.169  69.,,!  3  1 

232  86.96  42.5  0. 

234  86.96  42.5  30.,, t  3  I 


3  1 


3  1 


15.  30., ,1  3  1 
15.  34.fi 
15.  39. 

15.  69. ,,1  3  1 
28.876  0. 

28.876  30., .1  3  1 
28.8?6  34.5 
28.876  39. 

28.876  69., ,1  3  1 
41.25  0. 

41.25  30... 1  3  1 
41.25  34.6 
41.25  39. 

41.25  69.,, 1  3  1 
52.984  0. 

52.984  30. , , 1  3  1 
52.984  34.5 
39 


Figure  H2.  FIESTA  3-D  study  data  file  P-level  2  (Sheet  1  of  6) 
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•  183S 

•  IBM 
91858 
•IBM 
•187« 

•  188* 

•  189# 

•  19M 
•1S1« 
81928 
81938 
81948 
81958 
81968 
81978 
81988 
81998 
82888 
82818 
82828 
82838 
82848 
82858 
82868 
82878 
82888 
82898 
82188 
82118 
82128 
82138 
82148 
82158 
82168 
82178 
82188 
82198 
82288 
82218 
82228 
82238 
82248 
82258 
•2268 
82278 
82288 
82298 
82388 
82318 
•2328 
82338 
82348 
•2358 
82368 
82378 
82388 
82358 
82488 
82418 
82458 
82438 
82448 
824S8 
82468 
82478 
82488 
82498 
82508 
82518 
82520 
02538 
02540 
02550 
02S60 
02570 
82580 
02590 
82680 
02610 
82620 
82638 
82640 
826S0 


23%  88.96  42.5  34.5 
236  S6.96  42.5  39. 

238  86.96  42.5  69... 1  3  1 

239  95.71  IS.  8. 

241  9S.71  IS.  38. .<1  3  1 

242  95.71  15.  34.5 

243  95.71  15.  39. 

245  95.71  15.  69. .,1  3  1 

246  95.71  23.  8. 

248  95.71  23.  38. .,1  3  1 


249  95.71  23. 
258  95.71  23 

252  95.71  23 

253  95.71 
255  95.71 


38.. . 1 
34.5 
39. 

69. . .1 
33.75  8. 
33.75  30. ..I 


3  1 


3  1 


256  95.71  33.75  34.5 

257  95.71  33.75  39. 

259  95.71  33.75  69. ..1  3  1 
268  108.416  32.877  0. 

262  108.416  32.877  30...1  3  1 

263  100.416  32.077  34. S 

264  180.416  32.877  39. 

266  188.416  32.077  69. ,.1  3  1 

267  185.5  15.  8. 

30.. .1  3  1 
34.5 
39. 

15.  69.. .1  3  1 
23.  0. 

30. ..1 


269  105.5 

270  185.5 

271  185.5 

273  185.5 

274  1  05.5 
276  105.5  23. 


15. 

15. 

15. 


193.3  CJ. 

277  105.5  23.  34.5 

278  105.5  23.  39. 
280  185.5  23.  69...  1 

105.5  31 


281 
283  10S.5 


0. 

31.  30... 1 


284  105. 5  31.  34.5 


3  1 


3  1 
3  1 


31. 

31. 


28S  185.5 

287  185.5 

288  114.5  15. 
290  114.5  IS. 

114.5 


291 


IS. 


39. 

69 .. .  1 

8. 

38.. . 1 
34.5 


292  114.5  15.  39. 

294  114.5  15.  69... 1 


311  154. 

312  154. 

313  154. 
315  154. 


0. 

30..  .1 
34.5 
39. 

69.. . 1 

0. 

38.. . 1 
34.5 


295  114.5  23. 

297  114.5  23. 

298  114.5  23. 

299  114.5  23. 

381  114.5  23. 

382  114.5  31. 

384  114.5  31. 

385  114.5  31. 

306  114.5  31.  39. 

388  114.6  31.  69.. .1 

389  154.  IS.  8. 

15.  38.. .1 
15.  34.5 
15.  39. 

15. 

316  154.  23. 

23. 


3  1 
3  1 


3  1 
3  i 


3  1 
3  1 


318  154. 

319  154. 


69..  .1 

8. 

38. . .1 


3  1 
3  1 


3  1 


23.  34.5 
328  154.  23.  39. 


322  154.  23. 

323  154.  31. 

325  154. 

326  154. 

327  154. 

329  154. 


31 

31. 

31. 

31. 


69. . .1 

8. 

38..  .1 
34.5 
39. 

69. . .1 


3  1 


3  1 
3  1 


3  1 


330  21.318  52.75  31.318 

331  21.318  55.  31.318 

332  21.318  64. 

333  21.318  75. 

334  21.318  SS. 

335  21.318  59. 

336  20.  55.  34. 


31.318 
31.318 
31.318 
31.318 
.5 
34.5 
34.5 
34.5 
34.5 


337  20.  64. 

338  20.  75. 

339  20.  95. 

340  20.  99. 

341  21.318  52.75  37.682 

342  21.318  55.  37.682 

343  21.318  64.  37.682 

344  21.318  75.  37.682 

345  21.318  95.  37.682 

346  21.318  99.  37.682 

347  24.5  64.  30. 


82668  349  24.5  64.  39. .,1  3  1 
82678  350  24.5  75.  38. 

02688  352  24.5  75.  39. ..1  3  1 
02698  353  24.5  95.  38. 

82788  3S5  24.5  95.  39...1  3  1 
82710  356  24.5  99.  38. 

82728  358  24.5  99.  39., .1  3  1 
82738  359  35.5  64.  38. 

82740  361  35.5  64.  39. ..1  3  1 
82750  362  35.5  75.  30. 

82768  364  35.5  7S.  39. ..1  3  1 
82778  365  31.  95.  30. 

82780  367  31.  95.  39...1  3  1 
82798  368  31.  99.  30. 

82888  370  31.  99.  39...1  3  1 
82818  371  31.  127.42  $0. 

02828  373  31.  127.42  39...1  3  1 
82838  374  43.5  64.  3 it. 

02848  376  43. S  64.  39., .1  3  1 
82858  377  43.5  75.  30. 

82860  379  43.5  7S.  39.,,1  3  1 
82878  380  40.  95.  30. 

82880  382  40.  95.  39., .1  3  1 
•2898  383  40.  127.42  38. 

•29M  38S  48.  127.42  39., ,1  3  1 
82918  386  49.653  64.  38. 

82928  388  49.653  64.  39.,.!  3  I 
82938  389  61.96  64.  38. 

•2948  391  61.96  64.  39., ,1  3  1 
•2958  392  61.96  69.288  38. 

82968  394  61.96  69.208  39.., 1  3  1 
82970  395  61.96  76.  38. 

829S8  397  61.96  76.  39.,. 1  3  1 
82998  398  57.5  95.  30. 

•3808  488  57.5  9S.  39., ,1  3  1 
•3818  401  57.5  127.42  30. 

03820  403  57.5  127.42  39.. .1 
•3838  404  57.5  148.  38. 

•3840  486  57.5  140.  39., ,1  3 
•3850  487  72.  64.  30. 

•3868  489  72.  64.  39... 1  3  1 
03878  410  72.  66.058  30. 

03880  412  72.  66.858  39., ,1  3 
03890  413  72.  76.  30. 

•3188  415  72.  76.  39...1  3  1 
03110  416  72.  95.  38. 

83120  418  72.  95.  39... 1  3  1 
03130  419  72.  127.42  30. 

03140  421  72.  127.42  39.,,1  3  1 
03158  422  72.  140.  30. 

•3160  424  72.  140.  39.. ,1  3  1 
•3178  425  78.559  64.  38. 

•3180  427  78.559  64.  39.,,1  3  1 
•3198  428  86.96  61.364  38. 

03208  430  86.96  61.364  39.,,1  3  1 
03210  431  86.96  64.  38. 

83228  433  86.96  64.  39.,, 1  3  1 
83238  434  86.96  76.  30. 

83240  436  86.96  76.  39.,, 1  3  1 
03258  437  86.96  89.452  30. 

•3260  439  86.96  89.452  39.,.1  3  1 
83270  448  86.96  95.  30. 

03280  442  86,96  95.  39.,, 1  3  1 
83290  443  90.782  89.452  30. 

83300  445  90.702  89.452  39... I  3 
•3318  446  95.71  58.619  38. 

•3320  448  96.71  58.619  39...!  3  1 
83338  449  95.71  64.  30. 

83348  451  95.71  64.  39...1  3  1 
•3350  452  9S.71  76.  38. 

63360  454  9S.7I  76.  39...1  3  1 
•3370  455  95.71  89.452  38. 

•3388  457  95.71  89.452  39.,,1  3  1 
•3398  458  95.71  92.83  30. 

•3480  468  95.71  92.83  39...I  3  I 
03410  461  185. 5  55.S47  38. 

•3428  463  185.5  55.547  39...1  3  1 
83438  464  185.5  64.  30. 

•3448  466  185.5  64.  39.,,1  3  1 
•3458  467  185.5  76.  30. 

•3468  469  185.5  76.  39. .,1  3  1 
•3478  478  185.5  89.452  38. 

•3438  472  185.5  89.452  39., .1  3  1 
•3498  473  185.5  92.83  38. 

•3588  476  186.5  92.83  39...1  3  1 
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•39 It  478  114.$  $2,723  31. 

#392*  471  114.5  $2,723  39., .1  3  1 
•3$ 3ft  479  114. S  64.  3ft. 

•394ft  411  114.5  64.  39.. ,1  3  1 
•3959  412  114. S  69.  3ft. 

•396ft  414  114.$  69.  39.. .1  3  1 
•397*  489  114. S  76.  3ft. 

•398ft  487  114. S  76.  39...1  3  1 
•399ft  488  194.  4ft. 33  3ft. 

•36ftft  49*  154.  44.33  39...1  3  1 
•361ft  491  154.  64.  3ft. 

•362ft  493  154.  64.  39. ..1  3  1 
•363ft  494  154.  69.  3ft. 

•364ft  496  154  .  69  .  39.,, 1  3  1 

0365ft  END  OF  COORDINATES 

•366ft  31  1  1  29  36  8  2  3ft  37  9 

•367ft  -16137 

0368ft  21  19  22  5«  57  23  51  58 

•369ft  21  29  23  51  58  24  52  59 

•3790  21  21  24  52  59  2S  S3  6ft 

9371ft  21  22  25  S3  60  26  54  61 

03729  21  23  26  54  61  27  55  62 

0373ft  21  24  27  55  62  28  56  63 

03740  31  25  29  78  85  36  3ft  79  86  37 

0375ft  -16147 

03760  21  49  57  71  64  S8  72  65 

0377ft  21  50  58  72  65  59  73  66 

03780  12  51  73,. 66.. 59., 

93790  9  33ft... 

03800  •  67 

03810  12  S2  61,. 68.. 75,, 

03820  9  ,,.341 

03830  9  67 

03840  21  53  61  75  68  62  76  69 

03850  21  54  62  76  69  63  77  7ft 

03860  21  55  57  106  71  58  107  72 

03870  21  56  58  107  72  59  108  73 

03830  21  57  59  108  73  6ft  109  74 

03890  21  58  60  109  74  61  110  75 

03900  21  59  61  lift  75  62  111  76 

03910  21  6ft  62  111  76  63  112  77 

03920  31  61  78  113  12ft  IS  79  114  121  86 
03930  -16147 

03940  21  8S  113  148  12ft  114  149  121 

03950  21  86  114  149  121  115  15ft  122 

•396*  21  17  115  15ft  122  116  151  123 

•3970  21  88  116  191  123  117  152  124 

•398*  21  89  117  152  124  US  153  125 

•399ft  21  9ft  118  153  12S  119  154  126 

•40##  31  91  12ft  148  1S5  127  121  149  156  128 

•4ftlft  -16  13  7 

•402ft  31  109  148  113  19ft  155  149  114  191  156 
•403ft  -16127 

•404*  32  121  162., 197., 804.176,169. , 

•405ft  ft 

•406ft  ft  1CJ,  .198.. 205,177 ,17ft,. 

•407ft  32  lc2  163,, 198. .206. 177, 17ft,, 

8408ft  ft 

•409ft  ft  164., 199,. 2ft6. 178. 171., 

•4100  32  123  164.. 199.. 206, 178, 171,, 

•4110  • 

•4120  ft  16S..200, ,207,179,172, , 

•4130  32  124  165.. 200.. 2ft7, 179,172., 

04140  ft 

04150  ft  166.. 201.. 208. 180, 173,, 

04160  32  125  166. .201, ,208. 180. 173,, 

04170  ft 

04180  ft  167, .202, .209. 181, 174,, 

04190  32  126  167, .202, .209,181. 174,, 

04200  ft 

04210  ft  i68., 203,. 210, 182, 175,. 

04220  31  127  123  218  225  190  184  219  226  191 

04230  -16127 

04240  22  139  197,, 232. 211, 204,, 

04250  ft 

04260  ft  198, ,233.212,205., 

04270  22  140  198., 233, 212. 205,. 

04280  | 

04290  ft  199. ,234,213,206., 

04300  22  141  199, ,234,213,206,, 

04310  ft 

04320  ft  200,, 235, 214, 207,. 

04330  22  142  200, ,235.214,207. . 

04340  ft 

04350  ft  201. .236,215,208,, 


04370  ft 

04380  ft  202., 237, 216,209,, 

04390  22  144  202.. 237, 216. 209,, 

04400  ft 

#4410  ft  203, .238. 217,210,, 

04420  31  145  218  239  246  225  219  249  247  226 
04430  -16127 

04440  31  157  239  267  274  246  240  268  275  247 
04450  -1  6  1 

04460  32  163  £46,, 274., 281. 260, 253., 

04470  ft 

04480  9  247,, 275.. 282, 261, 254.. 

04490  32  164  247., 275,. 282,261, 254.. 

04500  ft 

fill!  .J  !«.. 276,. 283.262.255.. 

04520  32  165  248.. 276,, 283. 262, 2SS.. 

04530  ft 

04540  ft  249.. 277.. 284.263.256.. 

•4550  32  166  249,. 277, . 284. 263,256., 

84570  8  2S0..278..28S.264.2S7.. 

84580  32  167  250,. 278., 285.264.257., 

0459ft  8 

0460ft  •  2S1„  279.,  888, 266,258., 

>4610  32  168  2S1, .279. .288,286,868., 

•463ft  ft  2S2. ,28ft.. 287,266. 259.. 

•4648  31  168  267  288  2«6  274  2*8  289  296  27$ 

•4658  -1  6  1  2  7  2  21 

84668  42  193  6ft,. 74.. 73, .59,, 

9467ft  9  ...33ft., 

•468ft  9  67 

9469ft  42  194  75,,74,,Cft..61,, 

•470ft  ft  341.,,, 

•471ft  ft  67 

•472ft  12  195  336,, 74., 67., 

•473ft  ft  331,, 330 

04740  ft  73 

04750  12  196  67. ,74, .336., 

04760  ft  341,.  342 

#4770  ft  75 

04780  22  197  336. ,74. ,73,331 

04790  ft 

04800  ft  337,, 348, .347.332 

04810  22  198  336, 342. 75,. 74,, 

04820  ft 

04830  ft  337. 343. 349,. 348,, 

04840  22  199  337. ,348, .347, 332 

04850  ft 

04860  ft  338,, 351., 350, 333 

04870  22  200  349,, 348, .337. 343 

04880  ft 

04890  ft  352, .351, ,338. 344 

04900  22  201  338., 351,, 350, 333 

04910  ft 

04920  ft  339,, 354,, 353, 334 

04930  22  202  352,, 351, ,338,344 

04940  ft 

04950  ft  355,, 354,, 339, 345 
04960  22  203  339.,  354,, 353, 334 

04970  ft 

04980  ft  340,, 357,, 356, 335 

04990  22  204  355,. 354,, 339, 345 
65000  % 

05010  ft  3S8,, 357,, 340, 346 

05020  31  205  73  108  359  347  74  109  360  348 

05030  -121 

05040  31  207  347  359  362  3S0  348  360  363  351 
05050  -12133 

05060  31  213  108  143  374  359  109  144  375  360 
05070  -l  2  1 

05080  31  215  359  374  377  362  360  375  378  363 
05090  -12123 

0510ft  21  219  365  380  368  366  381  369 

•5110  21  220  366  381  369  367  382  370 

•5120  31  221  368  380  383  371  369  381  384  372 

0513#  -1  2  1 

•5140  31  223  143  171  386  374  144  172  387  375 
•5150  -121 

05160  21  225  171  389  386  172  390  387 

05170  21  226  172  390  387  173  391  388 

05180  21  227  374  386  377  375  387  378 

05190  21  228  375  387  378  37$  388  379 

•52M  31  229  336  389  3S2  377  387  390  393  378 

06210  -1  2  1 
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IESH  4 
•6610  1  491  0. 

06620  1  1661  • 

06630  1  1663  • 

06640  1  492  • 

06650  1  488  • 

06660  1  1664  • 

06670  1  1666  • 

06680  1  493  • 

06690  1  1667  739.7 
06700  1  490  1479.4 
06710  1  1658  1109.3 
06720  1  489  739.1 
06730  1  1655  369.6 
06740  1  1659  1770.9 
06750  1  1656  1030.9 
06760  1  1653  291.6 
06779  1  327  2062.5 
06780  1  1256  1692.4 
06790  1  326  1322.3 
06800  1  1253  952.7 
06810  1  325  583.1 
06820  1  145  2500. 

06830  1  845  • 

06840  1  146  • 

06850  1  850  • 

06860  1  147  • 

06870  1  934  • 

06880  1  937  - 
06890  1  940  • 

06900  1  173  562.5 
06910  1  935  ° 

06920  1  174  • 

06930  1  938  • 

06940  1  175  • 

06950  END  Of  LTYPE4 
06960  8 

06970  0.  -32.2  0.  0 
06980  ALL 

06990  END  Of  LOAD  CASE  1 
07000  2 

07010  HYDROSTATIC  LOAD  ON  PIER  1/2  OPEN  SIDE 
070£0  4 

07030  1  377  0. 

07040  1  1389  - 
07050  1  392  • 

07060  1  1429  • 

07070  1  410  . 

07080  1  1479  • 

07090  1  42S  • 

07100  1  1482  > 

07110  1  428  ■ 

07120  l  1528  • 

07130  1  446  • 

07140  1  1582  • 

07150  1  461  • 

07160  1  1622  • 

07170  1  476  • 

07180  1  1654  • 

07190  1  488  • 

07200  1  1337  343.8 
07210  I  374  687.5 
07220  1  1329  538.8 
07230  1  143  1250. 

07240  1  1385  233.4 
07250  1  1370  627.2 
07260  1  386  566.8 
07270  1  928  1069. 

07280  1  1378  446.2 
07290  1  1369  727.4 
07300  |  1388  162.8 
07310  1  389  325.5 
07320  1  1377  606.8 
•7330  l  171  888. 

07340  1  1421  227.1 
073SO  1  178  821.1 
•7360  1  1428  64.3 
•7370  1  407  128.6 
•7380  1  1420  473.9 
07390  1  206  817.1 
07400  l  1474  64.3 
•7410  1  1473  403.6 
07420  1  213  528.1 
07430  1  1481  585.5 
07440  l  234  1179. 
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07450  1  1100  1366.7 
07460  1  1527  777.1 
07470  1  255  1554.3 
07480  1  262  1566 .S 
07490  1  1581  767.1 
07S00  1  283  1534.2 
07S10  1  1199  1445.9 
07520  1  1621  678.8 
07S30  1  304  1357.7 
07540  1  1252  970.4 
07550  1  1653  291.6 
07560  1  325  583.1 
07570  1  145  2500. 

07580  1  934  • 

07590  1  173  562.5 
07600  1  1375  281.3 
07610  1  388  1937.5 
07620  1  1376  • 

07630  1  376  • 

•7640  1  1335  2218.8 
•7650  END  OF  LTYPE4 
07660  END  OF  LOAD  CASE  2 
07670  3 

•7680  HYDROSTATIC  LOAD  ON  UEIR  1/2  OPEN  SIDE 
•7690  4 


07700 

1 

141 

1250. 

•7710 

1 

825 

■ 

•7720 

1 

142 

m 

•7730 

1 

830 

• 

07740 

1 

143 

■ 

•77S0 

1 

922 

1069. 

•7760 

1 

925 

• 

•7770 

1 

928 

■ 

•7780 

1 

169 

888. 

•7790 

1 

923 

• 

•7800 

t 

170 

• 

•7810 

1 

926 

• 

•7820 

1 

171 

m 

07830 

t 

ITS 

821.1 

07840 

I 

177 

■ 

07850 

1 

178 

• 

07860 

1 

204 

817.1 

07870 

t 

995 

• 

07880 

I 

205 

• 

07890 

1 

997 

• 

07900 

1 

206 

• 

•7910 

1 

211 

928.1 

•7920 

1 

212 

■ 

07930 

1 

213 

■ 

07940 

1 

232 

1179. 

•7950 

1 

1042 

• 

07960 

I 

233 

• 

•7970 

1 

1045 

■ 

07980 

1 

234 

m 

07990 

1 

1094 

1366.7 

08000 

1 

1097 

• 

08010 

1 

1100 

■ 

08020 

1 

253 

1554.3 

08030 

1 

1095 

■ 

08040 

1 

254 

■ 

08050 

1 

1038 

• 

08060 

1 

25S 

• 

08070 

1 

260 

1566.5 

08080 

1 

261 

• 

08090 

1 

262 

• 

08100 

1 

281 

1534.2 

08110 

1 

1147 

• 

08120 

1 

282 

■ 

08130 

1 

1149 

■ 

08140 

I 

283 

• 

08150 

1 

1193 

1445.9 

08160 

1 

1196 

■ 

08170 

1 

1199 

• 

08180 

1 

302 

1357.7 

08190 

1 

1194 

. 

08200 

1 

303 

• 

08210 

1 

1197 

■ 

08220 

1 

304 

■ 

08230 

1 

1246 

370.4 

08240 

1 

1249 

• 

082S0 

l 

12S2 

■ 

08260 

1 

323 

583.1 

08270 

1 

1247 

■ 

08280 

1 

324 

• 
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98299  1  12S9  ■ 

N3M  I  325  - 
M3  It  END  OF  LTV  PE  4 
•832*  END  OF  LOAD  CASE  3 
M3  30  4 

98349  HV080 STATIC  LOADS 

ttHo  S  S2.fi  05.  2  • 

98389  tfifi  B/WMS  193^194*  19$  f$8*M?*2oi  IaS^FsT*  673*6tI167?  fiLt'SF* 

M39fi  2M  211  219  221  278  274  286  298  78?  711  714  718  • 

M4M  689  692  69fi  699  721  72S  736  739  742  746  749  753  787 

M41fi  2  62.5  64  .  2  • 

M428  432  435  499  492  533  536  577  589  621  624  665  668  8 

98439  781  821  865  872  879  917  924  969  976  1994  1911  1932  1939 

M449  END  Of  LTYPE  5 

98459  END  Of  LOAD  CASE  4 
98469  5 

98479  SOIL  LOADS 
98489  1 

161797.5  9.  9.  9 


68499 

98S99 

98519 

98529 


323595. 


98539  3  219336.8  ‘  >  • 

98549  5  -  •  •  • 

98559  4  97978.5  •  •  • 

98569  8  492489.  -226192.5  •  • 
98579  14  ■  -  •  - 
98S89  9  984969.  -4S2295.  ■  • 
98599  13  •  •  •  • 

98699  19  649224.  -293933.3  "  - 
98619  12  •  •  •  • 

98629  11  295488.  -135661.5  '  ■ 
98639  15  394762.5  -299592.3  ■  • 
98649  21  •  •  •  • 

98659  16  699525.  -491994.6  ■  * 
98669  29  •  •  •  • 

98679  17  396191.3  -269653.  •  - 
98689  19  •  •  •  • 

98699  18  182857. S  -129391.4  ‘  • 
98799  22  892S7.5  -52893.9  •  • 
98719  28  •  ■  •  ■ 

98729  23  169515.  -195697.8  •  - 
98739  27  •  •  •  • 

98749  24  194334.8  -68645.1  •  • 
98759  26  -  -  ■  • 

98769  25  481S4.5  -31682.3  •  • 
98779  57  37186.9  -1SS86.S  •  • 
98786  63  •  •  •  • 

98799  58  74373.8  -31173.9  ■  • 
98899  62  -  -  •  • 

98819  59  48342.9  -29263.  >  • 
98829  61  •  -  •  - 
98839  69  22312.1  -9352.2  "  • 
98849  64  14299.3  -6975.  •  • 
98859  79  •  •  •  • 

98869  65  28499.6  -12159.  •  - 
98879  69  -  -  -  • 

98889  66  18469.4  -7897.5  •  • 
98899  68  •  •  •  * 

98999  67  8529.2  -3645.  •  > 
98919  71  1629.  -292S.  •  > 

98929  77  -  •  - 
98939  72  3249. 

98949  76  -  -  • 

98959  73  2196. 

98SC9  75  «  •  •  • 

98979  336  972.  -1215.  •  - 
98989  END  Of  LTVPE  1 
•8998  END  Of  LOAD  CASE  5 
919909  END  Of  LOADS 
99916  8LC0ND 
99929  II 

99939  LOAD  C0ND1HATICH  11 
99949  1121314151 
99959  END  Of  LOAD  COND  11 
99969  END  Of  LOAD  CONI  DCf 
99979  8L0UE 
99989  *ARRAV 
99999  tSJlFF 
99199  tSTATIC 
99119  tSOLYE 
99129  <DISP 
99139  SST8ESS 
99149  9 
99159  ALL 
99169  ALL 
99179  SEND? 

• 


-4959.  •  • 
-2632.5  •  • 
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T5TUP1 


I5ill  Mm  29, '85 


Mil* 
M12* 
Ml  3# 
Ml  4* 
M1S0 
MIS* 
M170 
M1M 
M19* 
0020* 
00210 
*0220 
M2  30 
0*240 
00250 
00260 
00270 
00280 
00290 
00300 
M310 
M320 
00330 
M340 
M350 
M360 
M370 
00380 
00390 
00400 
M410 
M420 
00430 
M440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
*9630 
00640 
00650 
M660 
0067* 
00680 
*0690 
M700 
M710 
*0720 
00730 
00740 
007S0 
00760 
*0770 
90780 
*0790 
M800 
00810 
00820 
00830 
00840 
00850 
00860 
*0870 
00880 
00890 
*9900 
00910 
M920 
M930 
9994* 


18 

19 

21 


31  20. 

32  20. 

33  20. 

35  20. 

36  29. 

38  20. 

39  20. 

40  20. 

42  20. 

43  20. 

45  29. 

46  20. 

47  20. 

49  20. 

50  20. 


rroe 

3-D  TEST  -  INTERMEDIATE  DAN  PIER 

1  0.  0.  0. 

3  0.  0.  30.,, 1  3  1 

4  0.  0.  34.5 

5  0.  0.  39. 

7  0.  0.  69.,, 1  3  1 

8  0.  8.5  0. 

19  0.  8.5  30.,,!  3  1 

11  0.  8.5  34.5 

12  0.  8.5  39. 

14  0.  8.5  69., .1  3  1 

15  12.368  32.  0. 

17  12.368  32.  30...1  3  1 

12.368  32.  34.5 

12.368  32.  39. 

12.368  32.  69., ,1  3  1 
22  16.579  40.  0. 

24  16.579  40.  30...1  3  1 

25  16.579  40.  34.5 

26  16.579  40.  39. 

28  16.579  40.  69...1  3  1 
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04490  32  164  247., 275,. 282. 261. 254., 

04500  t 

04510  8  248,, 276,, 283.262. 255., 

04520  32  165  248,, 276,. 283, 262, 2S5,. 

04530  8 

04540  8  249,, 277., 284,263,256.. 

•4550  32  166  249,. 277.. 284. 263,256., 

04560  8 

04570  8  250, ,278. ,285,264,257, . 

04580  32  167  250.. 278., 285.264,257., 

04590  8 

0460*  O  2S1,, 279. ,286. 265,258,* 

04618  32  168  2S1..278..2S6.86S.86S., 

•4620  • 

0463*  8  252,. 280. .287,266.259.. 

•464*  31  168  267  288  286  274  268  2S&  296  2T5 

•4650  -1  6  1  2  7  2  21 

04660  42  193  60,, 74., 73, ,59., 

04670  0  ...330.. 

04680  8  67 

84690  42  194  75. ,74, ,60. ,61,. 

04780  t  341,.,, 

04710  8  67 

04720  12  195  336, .74,, 67,, 

04730  8  331.. 55® 

04740  8  73 

047S0  12  196  67,, 74. .336., 

04760  8  341, .342 

04770  8  75 

04780  22  197  336, .74. .73, 331 
04790  8 

04800  8  337. .348, ,347,332 

04810  22  198  336. 342, 75,, 74,, 

04820  8 

04830  8  337,343, 349,, 348,, 

04840  22  199  337, .348. ,347, 332 

04850  8 

04860  8  338,, 351., 350, 333 

04870  22  200  349,. 348,, 337, 343 
04880  8 

04890  8  352,, 351, ,338. 344 

04S00  22  201  338,. 351,. 350, 333 
04910  8 

04920  8  339., 354,, 353, 334 

64930  22  202  352,. 351,. 338, 344 

04940  8 

04950  8  355. ,354,, 339, 345 

04960  22  203  339,, 354,, 353. 334 
04970  8 

04980  8  340,, 357,, 356, 335 

04990  22  204  355, . 3S4, , 339,345 
05000  8 

05010  8  358,, 357,, 340, 346 

05020  31  205  73  103  359  347  74  109  360  348 

05030  -121 

05040  31  207  347  359  362  350  348  360  363  351 
05050  -12133 

05060  31  213  108  143  374  359  109  144  375  360 
05070  -1  2  1 

05080  31  215  359  374  377  362  360  375  378  363 
05090  -12123 

05100  21  219  365  380  368  366  381  369 

05110  21  220  366  381  369  367  382  370 

0|120  3 j  |21  368  380  383  371  369  381  384  372 

05140  31  223  143  171  386  374  144  172  387  37S 

05150  -1  2  1 

05160  21  225  171  389  386  172  390  387 

05170  21  226  172  390  387  173  391  388 

05180  21  227  374  386  377  375  387  378 

05190  21  223  375  387  378  376  388  379 

05200  31  229  3~£  389  392  377  387  390  393  378 

06210  -1  2  1 


Figure  H3.  (Sheet  3  of  6) 


05220  21  231  377  392  395  378  393  396 

9523#  21  232  778  393  396  379  394  397 

#S249  31  233  377  395  398  38#  378  396  399  381 

•III#  32  §37  171. 178, 206,. 407,, 389,, 

•Its#  #  *72,179,207, ,408, ,390, » 

•529#  32  238  172,179,2#7.,4#8,,39#,, 

05394  9 

#531#  *  173, 180,208, ,409, ,391, » 

9532#  31  239  389  407  419  392  39#  4«8  411  393 

#534#  21  §49  lei  425  407  207  426  408 

05350  21  250  207  426  408  208 

05360  32  251  206,213,234,, 428, ,425,, 

05370  < 

05380  •  207, 214, 235,, 429,, 426,, 

05390  32  252  207, 214. 235, ,429, ,426,, 

05400  4 

05410  *  208, 215, 236,, 430,, 427, , 

05420  21  253  425  428  431  426  429  432 
05430  21  254  426  429  432  427  430  433 
05440  21  2S5  407  425  410  408  426  411 
05450  21  2S6  408  426  411  409  427  412 
05460  21  2S7  410  425  413  411  426  414 
05470  21  258  411  426  414  412  427  415 
85480  31  2S9  425  431  434  413  426  432  43S  414 
05490  -121 

05500  31  261  413  434  437  416  414  435  438  417 
95519  -121 

05520  21  263  416  437  440  417  438  441 
05530  21  264  417  438  441  418  439  442 
05540  31  265  234  255  446  428  235  256  447  429 
05550  -1  2  1 

05560  31  267  428  446  449  431  429  447  450  432 

05570  -12123 

05580  21  271  434  443  437  435  444  438 
05590  21  272  435  444  438  436  445  439 
05600  21  273  434  452  443  435  453  444 
05610  21  274  435  453  444  436  454  445 
05620  21  275  452  455  443  453  456  444 
05630  21  276  453  456  444  454  457  445 
05640  21  277  437  443  440  438  444  441 
05650  21  278  438  444  441  439  445  442 
05660  21  279  443  4S5  458  444  458  459 
05670  21  230  444  456  459  445  457  460 
05680  32  281  2SS.262.283,, 461. .446.. 

05690  t 

05780  •  256. 263. 284. .462, ,447.. 

05710  32  232  256. 263, 284., 462.. 447., 

•5720  • 

•5730  0  257.264,285,. 463.. 448..  _ _ 

05740  31  28  3  446  461  404  449  447  464  466  460 
•5750  -12143 

•576#  31  291  233  304  476  461  e#4  30S  477  462 

•577#  -121  _ 

•5780  31  293  461  476  479  464  462  477  480  465 

•S79#  -12  1  „ 

•580#  21  295  464  470  482  465  48#  483 

05810  21  296  465  480  483  466  481  484 

0582#  31  297  464  482  485  467  465  483  486  468 

#583#  -121 

9584#  31  299  394  325  488  476  395  326  489  477 
95859  -1  2  1 

05869  31  301  476  488  491  479  477  489  492  480 

05870  -12123 

05880  END  OF  INCIDENCES 

05890  NO  LOCAL  CCR9.  SVSTEfl 

05900  73  74  75  ?6  77  78 

05910  NO  EOUlOALENTINO 

05920  0 

05930  *SURF 

05940  1 

05950  30. 

0S96O  ICONST 
05970  1023 

05980  l  501  2  509  3  517  4  525  5  533  6  541  7 
05990  1023 

06000  497  S0S  513  521  529  537  545 
96019  20123 

06020  104  103  112  116  120  124  225  229  233  237 

06030  308  376  380  384  388  392  396  439  443  447 

06040  512  516  540  544  548  552  556  560  584  588 

06050  640  644  648 


06060 
06070 
06080 
06090 
06100 
06110 
06120 
06130 
06140 
06150 
06160 
06170 
06180 
061 00 
06200 
06210 
06220 
06230 
06240 
08250 
06255 
•6340 
•6350 
•8360 
•637# 
9838# 
98399 


•6419 


96439 

06440 

06450 

06460 

06470 

06480 

06490 

06500 

06510 

06520 

06530 

06540 

06550 

06560 

06570 

06580 

06590 


3  0  3 
1  4 

END  OF  CONST 
I  PROP 
1 

1  THRU  72,79  THRU  244,249  THRU  304 

2 

245  246  247  248 
END  OF  MATERIAL  DISP 
1  0  0 

449568000.  .17 
4.6584  0. 

2  0  0 

154831219.  .17 
1.6043  0. 

END  OF  MATERIAL  PROP 

IPLEUEL 

3 

ALL 

END  OF  P LEVEL  DEF 
NO  LIST 
SLOADS 
1 

TA INTER  CATE.UAU.MECH.  HOUSE. DEAD  LOAD 
1 

437  445000.  1S3000.  0.  0 
439  1575000.  10340O9.  0.  0 
1413  -27000.  -112000.  -  • 

173  0.  -20750.  0.  0 
175  *  *  ■  * 

935  -  -41500.  •  • 

174  •  •  •  • 

938  *  •  •  • 

371  0.  -33000.  0.  0 
383  •  *  •  • 

373  •  •  ■  • 

385  •  •  •  • 

383  0.  -48187.5  0.  0 
385  •  •  •  • 

401  •  ■  •  • 

403  •  •  *  • 

384  •  -96375.  -  • 

402  •  *  -  • 

443  •  -55200.  •  • 

44S  •  •  •  • 

444  •  -43200.  -  - 
END  OF  POINT  LOADS 


48187.5  0. 


96375. 

»  • 

55200. 


241  245  293  2S6  299  302  305  9 

451  455  459  4S6  5C0  504  508  # 

592  596  600  604  628  632  636  « 
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escee  4 
96610  1  491  9. 

96620  1  1661  • 

96639  1  1663  • 

96649  1  492  • 

96659  1  488  • 

96669  1  1664  » 

96679  1  1666  • 

96689  1  493  • 

66699  1  1667  739.7 
96799  1  499  1479.4 
96719  1  1658  1199.3 
96729  1  489  739.1 
96739  1  1655  369.6 
96749  1  1659  1779.9 
06759  1  1656  1939.9 
96760  1  1653  291.6 
96770  1  327  2962.5 
06789  1  1256  1692.4 

96799  1  326  1322.3 

96800  1  1253  952.7 
06810  1  32S  583.1 
06820  1  145  2509. 

96830  1  845  • 

96840  1  146  • 

96859  1  859  • 

96869  1  147  • 

96879  1  934  • 

96889  1  937  • 

968S9  1  949  • 

96999  1  173  562.5 
96919  1  935  • 

96929  1  174  • 

96939  1  938  • 

96949  1  175  • 

06959  END  OF  L TYPE 4 
06969  8 

06970  0.  -32.2  0.  9 
06920  ALL 

06990  END  OF  LOAB  CASE  1 

96709  1  499  1479.4 

96710  1  1658  1109.3 
06720  1  489  739.1 
96710  1  165S  369.6 
06740  1  1659  1779.9 
067S9  1  1656  1030.9 
06760  1  1653  291.6 
06770  1  327  L062.5 
06780  1  1256  1692.4 
96790  1  326  1  322.3 
066O0  1  1253  952.7 
06810  1  325  583.1 
06820  1  145  2500. 

06830  l  845  - 
06840  1  146  • 

06850  1  85e  • 

06860  1  147- 
06870  1  934  ■ 

06880  1  917  • 

06830  1  940  • 

06900  1  173  562.5 
06910  1  935  • 

06920  1  174  - 
06930  1  938  • 

0S940  1  175  • 

06950  END  Or  LTYPE4 
86960  8 

06970  0.  -32.2  0.  0 
06980  AIL 

06990  END  Of  LOAD  CASE  1 
07000  2 

87010  HYDROSTATIC  LOAD  ON  PIER  1/2  OPEN  SIDE 
07OF0  4 

070  )9  1  377  0. 

0/040  1  1289  ■ 

07050  1  392  • 
a?flt0  1  1*29  • 
u i 07a  l  4io  • 

07030  1  1479  ■ 

0/093  1  425  • 

37109  1  1432  • 

97110  1  428  • 

07120  1  1528  • 

07139  1  446  • 

07140  1  1582  • 
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07150  1  461  • 

97160  1  1622  • 

07170  1  476  • 

07189  t  1654  • 

07190  1  488  - 
97200  i  1337  343.8 
07210  1  374  687.5 
07220  1  1329  S68.8 
07230  1  143  1250. 

07240  1  1385  283.4 
07250  1  1370  627.2 
07260  1  386  566.8 
07270  1  928  1969. 

97280  1  1378  446.2 
07290  1  1369  727.4 
07300  1  1388  162.8 
07310  1  389  325.5 
07320  1  1377  606.8 
07330  1  171  888. 

07340  1  1421  227.1 
073S0  1  178  821.1 
07360  1  1428  64.3 
07370  1  497  128. 6 
07380  1  1420  472.9 
07390  1  206  817.1 
07400  1  1474  64.3 
07410  1  1473  488.6 
07420  1  213  928.1 
07430  1  1481  589.5 
07440  1  234  1179. 

07450  1  1100  1366.7 
07460  1  1527  777.1 
07470  1  255  1554.3 
07480  1  262  1566.5 
07490  1  1581  767.1 
07500  1  283  1534.2 
07510  1  1199  1445.9 
07520  1  1621  678.8 
07530  1  304  1357.7 
07540  1  1252  970.4 
07550  1  1653  291.6 
07560  1  325  583.1 
07570  1  145  2500. 

07580  1  934  • 

07590  1  173  562.5 
07600  1  1375  281.3 
07610  1  383  1937.5 
07620  1  1376  - 
07630  1  37b  • 

07640  1  1335  2218.8 
07650  END  OF  LTYPE4 
07660  END  OF  LOAD  CASE  2 
07670  3 

07680  HYDROSTATIC  LOAD  ON  UEIR  1/2  OPEN  SIDE 
07690  4 

07700  1  141  1259. 

97710  1  825  • 

07720  1  142  • 

97730  1  830  • 

07740  1  143  • 

977S0  1  922  1669. 

07769  1  92S  • 

07770  l  928  • 

97789  1  169  888. 

07799  I  923  • 

07899  1  170  • 

07319  1  926  • 

07829  1  171  - 
07830  1  176  821.1 
07840  1  177  • 

#7850  I  178  • 

07860  1  204  817.1 
07870  1  935  • 

07880  1  205  • 

078S0  1  S3?  • 

07M0  1  206  • 

07910  1  211  528. 1 
07920  1  212  • 

079J0  1  213  • 

07940  1  232  1179. 

07980  1  1042  • 

07960  1  231  • 

07970  1  1045  • 

07980  1  234  • 

07990  1  1094  1366.7 
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I mm 


m 
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|*«Vs.V 
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STRUM  UD3  INTERMEDIATE  PIER  ' 

units  hip  feet 

MlitNMitMtittltttltnH  GEOMETRY  DEFINITION  IUMMMIIMMIIIIIUMIM 

•0UCIRCNOoliNFORSGENCMTE  RCTUEEN  COMMANDS  imillllUMmimilinUUlWU 
1  0.  0.  0.  |  625  0.  6.  69. 

4  20.  0.  6.  i  CM  M.  6.  SR- 
14  0.  8.5  8.  i 834  8.  8.8  88.  _ 

19  57.5  15.  8.  t  843  67.8  16.  68. 

31  154.  IS.  8.  j  868  184.  IS.  88. 

38  7.632  23.  6.  »  688  7.838  23.  88. 

52  154.  23.  8.  i  878  184.  83.  88. 

53  12.388  38.  8.  j « • 

65  81.38  38.  8.  |  888  81.38  38.  88. 

66  85.78  33.78  9.  t  888  98.78  33.78  88. 

67  188.416  38.478  6.  ,  881  188.418  38.478  88. 

SS  188.8  31.  8.  i  688  166.8  31.  88. 

72  154.  31.  8.  t  688  164.  31.  88. 

73  16.578  48.  6.  t  887  16.878  48.  88. 

83  79.5  48.  8.  j  787  78.6  48.  68. 

84  87.  42.5  8.  i  788  87.  48.6  88. 

85  91.36  38.14  4.  i  789  91.38  38.14  89. 

86  28.  46.5  8.  j  718  28.  48.8  89. 

94  72.  46.5  8.  i  718  78.  48.6  69. 

95  78.5  48.875  4.  i  719  79.5  48.875  69. 

96  28.  51.  8.  i  724  88.  61.  68. 

97  24.5  55.  8.  j  721  84.6  85.  89. 

182  62.  55.  8.  .  726  62.  56.  69. 

183  64.75  54.844  8.  ,  727  64.76  54.849  89. 

184  72.  53.  8.  |  728  72.  S3.  69. 

6  PIER  NOSING  NOBIS  FOR  GENERATE  RETURN  COMMANDS  888888888888888896886888888888 
729  21.318  .527  37.682  j  741  81.316  99.  37.682 
742  21.318  .527  31.318  <  754  81.318  98.  31.318 
755  28.  64.  34.5  ,  766  88.  99.  34. S 

f  PIER  NODES  FOR  GENERATE  RETUEEN  COMMANDS  milllUltmiUimiimtltmm 
761  S7.S  148.  38.  t  984  67.8  148.  34.8  t  1847  87.5  148.  38. 


762  64.75  148.  38.  i  988  64.78  148.  34.5  j  1648  64.76  148.  38. 

763  72.  148.  38.  }  486  72.  148.  34.5  I  1849  78.  148.  38. 

764  31.  127.42  38.  j  1888  31.  127.48  39. 

769  72.  127.42  38.  |  1855  78.  187.42  38. 

799  72.  88.316  38.  j  1888  78.  89.316  39. 

794  31.  89.316  38.  .  1888  31.  89.316  39. 

888  24.5  99.  38.  ,  *43  24.5  98.  34.5  |  1886  84.8  99.  39. 

885  24.5  64.  38.  i  948  84.5  64.  34.6  t  1691  84.8  64.  39. 

886  79.5  96.  38.  i  949  79.6  98.  34.5  i  1898  79.5  98.  39. 

887  86.896  95.  38.  ,  968  86.886  96.  34.6  i  1893  86.898  98.  38. 


79.5  96.  38.  ,  948  78.6  98.  34.5  >  1898  79.6  98.  39. 


887  86.896  95.  38.  ,  968  86.886  96.  34.6  i  1893  86.898  98.  39. 

888  79.8  88.316  38.  «  961  79.6  89.316  34.1  j  1694  79.5  88.316  38. 

889  87.  89.316  38.  i  982  87.  88.316  34.6  |  1898  87.  89.316  38. 

818  98.824  89.316  3*.  ,  963  98.884  88.316  34.6  |  1886  88.884  88.316  38. 

811  31.  88.158  38.  i  964  31.  88.188  34.6  i  1887  31.  82.168  38. 

819  91.36  82.158  38.  I  968  91.36  88.188  34.6  »  1186  91.36  88.168  38. 

828  31.  75.  36.  I  863  31.  78.  34.8  i  1186  31.  78.  39. 

828  86.896  78.  36.  |  971  86.888  78.  34.6  j  1114  86.898  78.  38. 

829  91.36  75.6  38.  i  972  91.36  78.8  34.5  |  1116  91.36  76.5  38. 

843  72.  69.  38.  i  96S  78.  69.  34.5  »  1188  78.  69.  39. 

846  91.36  69.  38.  t  989  91.36  69.  34.6  j  1138  91.36  68.  39. 

855  91.36  64.  38.  »  998  91. 36  64.  34.5  i  1141  91.36  64.  39. 

856  64.75  59.5  38.  <  999  64.75  59.6  34.6  >  1148  64.78  69.6  39. 

857  72.  69.5  38.  i  1888  78.  89.5  34.5  i  1143  78.  88.6  38. 

858  79.5  59.5  38.  j  1881  79.5  59.5  34.6  ,  1144  79.6  69.6  39. 

859  79.5  52.815  38.  >  1882  79.6  88.616  34.5  i  1145  79.8  68.816  38. 

866  87.  62.815  38.  i  1663  87.  58.918  34.6  i  1146  87  .  88.816  39. 

861  91.36  52.815  38.  ,  1884  91.36  52.815  34.6  j  1147  91.36  58.815  39. 

852  91.36  46.33  38.  i  1685  91.36  48.33  34.5  )  1148  91.36  48.33  39. 

So3  95.72  76.  38.  i  1149  96.72  76.  39. 

S65  105. 5  76.  38.  i  1161  165.5  76.  39. 

869  95.72  89.316  38.  j  1155  95.72  89.316  39. 

57|  105.5  89.316  38.  t  1157  185.5  89.316  39. 

872  95.167  92.83  38.  »  1615  95.167  98.83  34.5  i  1158  96.167  92.83  39. 

673  100.416  92.83  38.  i  1616  188.416  98.83  34.5  i  1159  188.416  92.83  39. 

374  185.5  92.83  38.  i  1617  185.5  98.83  34.5  i  1168  185.5  98.83  39. 

875  114.5  76.  38.  |  1619  114.5  76.  34.6  i  1161  114.5  76.  38. 

876  95.72  46.33  38.  |  1168  96.72  48.33  38. 

382  154.  46.33  38.  |  1168  154.  48.33  39. 

897  95.78  68.  38.  .  1163  96.78  68.  39. 

943  154.  69.  38.  i  1189  164.  68.  38. 

S  UCIR  NODE  GENERATION 

GEN  R  1  685  ID  186  INC  164 

ND  6  PARTS  AM  IS.  16.  4.5  4.6  IS.  15. 

GEN  R  4  688  ID  186  INC  184 

XD  6  PARTS  AR9  15.  15.  4.6  4.6  15.  16. 

GEN  D  16  634  ID  114  INC  184 

XD  6  PARTS  AR8  15.  15.  4.5  4.5  16.  16. 

GEN  R  19  643  ID  163  INC  184 

XD  6  PARTS  AM  16.  IS.  4.5  4.5  15.  15. 

GEN  R  31  655  ID  136  INC  184 

XD  6  PARTS  AM  15.  IS.  4.5  4.5  16.  IS. 

MODIFY  1  JOINT  INC  1  ID  INC  1 

GEN  R  52  676  ID  156  INC  164 

XD  6  PARTS  ARS  15.  IS.  4.6  4.5  IS.  15. 
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NODIFV  1  JOINT  INC  I  ID  INC  1 

GEN  I  fiS  689  ID  109  INC  194 

XD  6  PARTS  ARI  15.  IS.  4.5  4.5  15.  IS. 

N0D1FV  3  JOINT  INC  1  ID  INC  1 

GEN  I  73  590  ID  170  INC  104 

XD  6  PARTS  AR9  IS.  IS.  4.5  4.5  IS.  15. 

NODIFV  1  JOINT  INC  1  ID  INC  1 

GEN  •  93  707  ID  107  INC  104 

XD  0  PARTS  ARD  15.  15.  4.5  4.5  15.  15. 

NODIFV  3  JOINT  INC  1  ID  INC  1 

GEN  B  94  718  ID  190  INC  104 

XD  0  PARTS  ARI  IS.  15.  4.5  4.5  15.  15. 

NODIFV  3  JOINT  INC  1  ID  INC  1 

GEN  B  103  730  ID  300  INC  104 

XD  0  PARTS  ARB  15.  IS.  4.5  4.5  IS.  IS. 

NODIFV  3  JOINT  INC  1  ID  INC  1 
GEN  B  1  4 

XD  3  PARTS  ARB  7.033  4.730  7.033 
NODIFV  0  JOINT  INC  104  ID  INC  104 
GEN  B  4  19  ID  S  INC  1 
XD  0  PARTS  ARB  4.6  0.5  7.5  5.  5.35  8.75 
NOOIFV  0  JOINT  INC  104  ID  INC  104 
GEN  B  10  19 

2  9  PARTS  ARB  7.033  4.730  7.833  4.5  0.6  7.5  6.  5.86  8.75 
NODIFV  0  JOINT  INC  104  ID  INC  104 
GEN  B  19  31 

XO  13  PARTS  ARB  7.3S  7.35  7.5  7.5  4.30  4.30  4.090  5.004  9.  13.5  13.  13. 

NODIFV  0  JOINT  INC  104  ID  INC  104 
GEN  B  33  53 

XD  5*!!**T5  «-730  7.030  4.5  0.6  7.5  5  .  5.35  9.05  0.35  7.85  7.5  7.5  - 

_ 4.36 ,4.30  4.090  5.004  9.  13.5  13.  13. 

NOOIFV  6  JOINT  INC  104  ID  INC  104 
GcN  P  61  72 

XD  4  PARTS  ARB  9.  13.5  13.  13. 

NODIFY  6  JOINT  INC  104  ID  INC  104 
GEN  9  53  05 

XD  13  PARTS  ARB  7.633  4.5  6.5  7.5  5.  5.35  10.603  5.338  7.35  7.5  7.5  4.36 
NODIFY  6  JOINT  INC  104  ID  INC  104 
GEN  B  73  83 

\D  10  PARTS  ARB  3.431  4.5  6.5  7.5  5.  5.35  11.563  4.438  7.35  7.5 
NODIFY  6  JOINT  INC  104  ID  INC  104 
GEN  E  S6  94 

XP  S  PARTS  ARB  4.S  6.5  7.5  5.  5.35  13.394  3.706  7.35 
NODIFY  6  JOINT  INC  104  ID  INC  104 
GEN  B  97  103 

:P  S  PARTS  ARB  6.S  7.5  S.  5.35  13.35 
NODIFV  6  JOINT  INC  104  ID  INC  104 

0  PIER  NOSING  NODE  GENERATION  »»S«t»U««»S8M**t*m8*««USU»»M»*U*>a 

\DNl!  PARTS4ARB  10.383  13.09  9.  8.  6.5  5.078  11.888  11.  7.158  7.158  5.084  4. 
NODIFY  1  JOINT  INC  13  ID  INC  13 
GEN  B  755  700 

XP  5  PARTS  ARB  11.  7.158  7.158  5.684  4. 

t  PIER  NODE  GENERATION 

GEN  B  794  799  769  764  1080  1085  1055  1050 

XD  5  PARTS  ARB  9.  8.75  9.75  7.85  7.85 

VO  5  PARTS  ARB  5.684  4.  9.  9.  10.48 

ZD  3  PARTS  EQUAL 

GEN  B  800  80S 

XD  5  PARTS  ARB  4.  5.684  7.158  7.158  11. 

NODIFV  3  JOINT  INC  143  ID  INC  143 
GEN  B  811  819 

XD  8  PARTS  ARB  11.198  6.553  8.75  7.35  7.35  7.5  7.5  4.36 
NODIFV  3  JOINT  INC  143  ID  INC  143 


GEN  B  830  838 

XO  8  PARTS  ARB  7.5  5.813  4.438  8.75  7.3S  7.35  7.5  7.5 
NODIFV  3  JOINT  INC  143  ID  INC  143 
GEN  B  843  846 

XD  3  PARTS  ARI  7.S  7.5  4.36 
NODIFV  3  JOINT  INC  143  ID  INC  143 
GEN  ■  80S  85S  ID  847  INC  1 

XD  9  PARTS  ARI  6.5  7.5  5.  7.058  6.943  7.35  7.3S  15.  4.36 

NODIFV  3  JOINT  INC  143  ID  INC  143 

GEN  ■  863  865  871  869  1149  1151  1157  1155 

XD  3  PARTS  ARB  4.696  5.984 

YD  3  PARTS  ARB  6.158  7.158 

ZD  3  PARTS  EQUAL 

GEN  B  876  883  983  897  1163  1168  1189  1183 
XD  6  PARTS  ARI  4.696  5.914  9.  13.5  13.  13. 

YD  3  PARTS  ARI  13.485  11.185  5. 

ZD  3  PARTS  EQUAL 

GEN  B  833  883  ID  83Q  INC  l 

XD  13  PARTS  ARD  4.438  8.75  7.35  7.35  7.113  7.887  4.36  4.36  4.696  5.084  - 
33.5  13.  13. 

NOOIFV  3  JOINT  INC  143  ID  INC  143 
ELENENT  INCIDENCES 

•  UCIR  ELENENT  GENERATION  llUtltltlllllfUlimuillllimiimUmi 
GEN  6  ELCNCNTS  ID  1,83  FROM  1,104  TO  10.184  TO  11,104  TO  8,194  - 
TO  105,104  TO  114.104  TO  115.104  TO  100,104 
NODIFY  8  ID  1  FROM  1 

«N  4  ELEMENTS  ID  5.1  FROM  «.l  TO  14.1  TO  11,1  TO  8,1  - 
TO  109,1  TO  110,1  TO  119,1  TO  110.1 
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HOOIFV  0  ZB  S3  FROH  1*4 

GEN  S  EUHENTS  XB  9.83  FOQN  9,104  TO  18.104  TO  19,104  - 
TO  113,104  TO  IBB. 104  TO  183,104 
HOOIFV  1  XB  1  FROM  1  TO  14  TO  -8  TO  1  TO  14  TO  -8 
GEM  2  ELEMENTS  XB  ll.l  FROH  11,1  TO  38,1  TO  33,1  TO  18,1  - 
TO  118,1  TO  130,1  TO  137,1  TO  110,1 
MODIFY  S  XB  83  FROM  104 

CCN  6  ELEMENTS  IB  31,03  FRO"  38,104  TO  03,104  TO  33.104  - 
TO  130,104  TO  157,104  TO  137.104 
MODIFY  1  ID  33  FROM  41  TO  33  TO  41  TO  41  TO  33  TO  41 
CEH  2  ELEMENTS  ID  32,19  FROM  33.80  TO  53,20  TO  54,80  TO  34,80  - 
TO  137,20  TO  157,80  TO  158,80  TO  138,80 
MODIFY  5  ID  83  FROM  104 

GEII  17  ELEMENTS  ID  14.1  FROM  14,1  TO  35,1  TO  36.1  TO  15,1  - 
TO  1IS.1  TO  139.1  TO  140,1  TO  119,1 
MODIFY  I  XB  20  FROM  21  TO  20  TO  80  TO  81  TO  81  TO  80  TO  80  TO  81 
MODIFY  5  ID  03  FROM  104 

CCN  S  ELEMENTS  ID  53,1  FROM  55,1  TO  75.1  TO  76.1  TO  56.1  - 
TO  159.1  TO  179.1  TO  189.1  TO  169,1 
MODIFY  1  10  13  FROM  BO  TO  12  TO  12  TO  80  TO  80  TO  18  TO  18  TO  80 
MODIFY  5  ID  83  FROM  104 

CCN  2  CLEMENTS  XD  61.1  FROM  63.1  TO  83.1  TO  84.1  TO  64.1  - 
TO  167,1  TO  107,1  TO  186.1  TO  160.1 
MODIFY  5  10  83  FROM  104 

CCN  6  ELEMENTS  XB  63.83  FROM  65.104  TO  05,104  TO  66.104  - 
TO  169.164  TO  109,104  TO  170.104 
MODIFY  1  XO  11  FROM  10  TO  10  TO  10  TO  10  TO  10  TO  10 
OEM  7  ELEMENTS  10  76.1  FMM  87.1  TO  87.1  TO  00.1  TO  00.1  - 
TO  191.1  TO  201,1  TO  860,1  TO  108,1 
MODIFY  5  10  03  FROM  104 

CCN  6  CLEMENTS  ID  03,03  FROM  94,104  TO  104.104  TO  96,104  - 
TO  190,104  TO  866.104  TO  190.104 
GEN  2  CLEMENTS  ID  4,9  FROM  4.9  TO  13,81  TO  14.21  TO  5.0  - 
TO  100.9  TO  117,21  TO  119,21  TO  109,9 
MODIFY  1  10  83  FROM  104 
MODIFY  1  10  332  FROM  416 

CCN  2  ELEMENTS  ID  33.19  FROM  34.80  TO  54,80  TO  56.80  TO  35,80  - 
TO  130, SO  TO  159.20  TO  159.20  TO  139,80 
HOOIFV  1  10  03  FROM  104 
MODIFY  I  10  332  FROM  416 

CCN  2  ELEMENTS  ID  65.10  FROM  74,18  TO  06.10  TO  07,10  TO  75.12  - 
TO  170.12  TO  190.10  TO  191.10  TO  179.18 
HOOIFV  1  ID  83  FROM  104 
MODIFY  1  ID  332  FROM  416 

•  rier  nosing  elehents  iiittiutittittmiimntiuuunnutumttiin 

ELEMENT  INCIDENCES 

490  420  421  780  429  430  730  i  500  489  430  730  450  451  731 

SOI  450  451  731  470  471  732  |  508  470  471  732  490  491  733 

503  490  491  733  502  503  734  ,  S04  508  503  734  512  513  735 

505  316  420  720  325  489  730  i  506  325  489  730  346  450  731 

507  346  450  731  366  470  730  i  500  366  470  732  306  490  733 

509  306  490  733  300  508  734  |  510  390  508  734  400  518  735 

Sll  212  316  742  881  325  743  j  512  821  385  743  848  345  744 

513  242  346  744  B6B  366  746  |  614  862  366  745  202  386  746 

515  202  306  746  894  300  747  ,  516  894  390  747  304  408  748 

517  212  748  213  221  743  280  j  510  821  743  222  848  744  843 

SIS  248  744  243  262  746  263  |  520  868  745  863  888  746  803 

581  208  746  883  294  747  896  |  520  804  747  895  304  740  305 

«3  316  720  42t  317  386  730  430  386  j  584  385  730  430  386  346  731  451  347 

525  346  731  451  347  366  738  471  367  |  586  366  738  471  367  306  733  401  387 

HI  300  733  491  307  390  734  503  300  |  S80  390  734  503  399  400  735  513  400 

529  400  735  513  400  756  736  1091  940  |  641  400  409  305  748  755  940  805  740 
535  316  31?  813  748  385  386  888  743  |  536  380  386  888  743  346  347  843  744 

S3 7  346  347  243  744  360  367  863  740  |  530  366  367  863  746  306  307  803  746 

«3S  2*1  HI  883  746  398  398  895  747  I  540  390  399  80S  747  400  400  308  740 

GCN 5  ELEMENTS  ID  542.1  FROM  749.1  Tft  755.1  TO  940.-1  TO  005.-1  - 
TO  750.1  TO  756,1  TO  947.-1  TO  004.-1 
MODIFY  1  ID  -12  FROM  6  TO  -19  TO  143  TO  143  TO  6  TO  -19  TO  143  TO  143 

•  f  ier  elements  isaaaaasaaassasstsasaaataansstsaisassasnaatataaastsata 

GEN  2 ELEMENTS  ID  547.2  FROM  787.1  TO  761.1  TO  768.1  TO  768,1  - 
TO  910.1  TO  904,1  TO  905.1  TO  ill, 1 
MODIFY  l  10  t  FROM  143 

GEN  5  ELEMENTS  ID  551.2  FROM  770,1  TO  764,1  TO  7SS.1  TO  771,1  - 
TO  913.1  TO  907,1  TO  902,1  TO  914,1 
MODIFY  4  IP  to  FROM  6 
NOPIFV  I  IP  1  FROM  143 
ELEMENT  INCIDENCES 

001  301  800  792  728  944  943  925  931  j  602  944  943  925  931  108?  1006  1068  1074 

t>OJ  S02  801  788  794  945  944  931  937  ,  604  945  944  931  937  1888  1087  1074  1060 

803  802  794  811  946  945  937  964  ,  606  948  945  937  954  1089  1088  1060  1097 
607  804  803  Sll  820  947  946  954  963  j  608  947  946  954  963  1090  1089  109?  1106 

609  S05  804  820  847  948  947  963  900  i  610  948  94?  963  990  1091  1090  1106  1133 

611  305  806  847  306  409  949  990  410  i  612  409  948  990  410  513  1091  1133  514 
GEN  5  ELEMENTS  ID  613,2  FROM  811,1  TO  794,1  TO  795.1  TO  018,1  - 
TO  954,1  TO  937,1  TO  930,1  TO  955.1 
MODIFY  1  ID  1  FROM  143 
ELEMENT  INCIDENCES 

623  799  793  DM  000  948  936  049  951  |  684  048  936  949  HI  IMS  1679  IBM  1004 

62S  000  906  807  OH  HI  040  960  908  i  086  HI  940  860  K8  IH4  IBM  1093  1995 

627  SH  007  SIS  568  9S0  M3  i  629  858  SSO  H3  ISM  1893  1896 
629  616  972  869  K3  161$  1611  i  639  063  1616  1618  ION  USD  I1S5 

Figure  H5.  (Sheet  3  of  6) 


i! 


631  «1C  799 
633  817  888 


817  989  848  961  988  |  838  889  848  961  968  1198  1985  1994  1193 

818  969  961  968  961  |  834  889  961  968  961  1193  1994  1995  1194 


935  918  999  819  819  991  968  963  988  \  636.961  ?68_9S3  988  1194  1995  1996  1195 


1162 

639  920  t: 

11  812  82 

1  963  964  1 

KS  964  i  646  963  964  955  964  11< 

641  821  8! 

12  828  96 

I  642  964  955  965  1167  1696  1168 

GEN  7  ELEI 

ZTZIWFM 

TO  065.1  TO  9*6.1  TO  866.1  TO  066.1 

699  997  998  999 


1149  1131  113 
1141  1 


697  964  846  849  966  997  998  989  998 
699  965  846  997  999  999  999  1949  19 

1176 

6EN  2  ELEMENTS  ID  791.3  FROM  897.1  TO  863.1  TO  864.1  TO  898,1  - 
TO  1949,1  TO  1996.1  TO  1997.1  TO  1941.1 
NODIFV  1  ID  1  FRON  143 
ELEMENT  INCIDENCES 

795  899  865  875  999  1943  1999  1918  1943 

796  1943  1998  1918  1943  1185  1151  1161  1186 

GEN  3  ELEMENTS  ID  797.3  FROM  863,1  TO  866.1  TO  867,1  TO  864.1  - 
TO  1996.1  TO  1999.1  TO  1919.1  TO  1997.1 
HOOIFV  2  Id  4  FROM  3 
NOPIFY  1  ID  1  FRON  143 

CEN  3  ELEMENTS  ID  719.3  FRON  396.1  TO  847.1  TO  848.1  TO  397,1  - 
TO  410.1  TO  999.1  TO  991.1  TO  411.1 

NOPIFv  1  ID  1  FRON  194  TO  143  TO  143  TO  194  TO  194  TO  143  TO  143  TO  184 
ELEMENT  INCIDENCES 

72S  309  8S9  319  413  993  414  j .736  413  993  414  517  1138  518 

727  850  851  319  993  994  414  |  789  993  994  414  1136  1137  519 

729  310  8S1  952  956  414  994  995  999  i  738  414  994  996  999  518  1137  1138  1148 

731  310  856  311  414  999  416  .  736  414  999  415  519  1148  819 

733^856  852  853  867  999  998  998  1896  ,  734  999  996  996  1999  1142  1139  1139  - 

"36^857  853  834  858  1608  996  977  1661  j  736  1866  996  977  1981  1143  1139  1199 

737  #58  834  635  i#tl  977  979  »  739  1981  877  871  1144  1128  1121 


739  834  854  835  977  997  978  t  740  977  997  979  1189  1140  1131 

741  311  956  957  318  415  999  1066  416  i  748  415  999  1999  419  519  1148  1143  689 


JH  »  *»7  1U  416  am  law  418  1  748  415  898  1098  419  619  1148  1143  686 
743312  857  858  869  416  1999  1991  180ft  ,  744  411  1966  1661  1961  6801 l 43  - 
1144  1145 

745  859  959  935  960  1008  1001  978  1993 

746  1668  1661  979  1993  114S  1144  1131  1146 

747  312  859  393  416  1968  407  >  748  416  1808  487  589  1145  ill 

749  383  969  968  898  407  1008  1003  396 

750  407  1002  1003  396  511  1146  1146  666 

GEN  6  ELEMENTS  ID  751,2  FRON  996.1  TO  197,1  TO  199,1  TO  991,1  - 
TO  1633.1  TO  1646.1  TO  1641,1  TO  1634,1 
MODIFY  1  ID  1  FRON  143 
ELEMENT  INCIDENCES 

763  D35  954  «S5  936  979  997  999  979  |  764  979  997  DSD  970  1181  1146  1141  1188 

%  &  SIS  S?  s  £  SV%V8i' 784  978  999  1933  999  1198 1141 1179  “a3 

768  986  1033  1034  981  1183  1176  1177  1184 

769  838  891  898  839  991  1634  1635  968 

770  981  1834  1035  988  1184  1177  1178  1185 

771  868  835  836  661  1803  978  979  1804 

772  1803  978  979  10D4  1146  1181  1182  1147 

773  861  836  837  883  1684  979  996  1686 

774  1994  070  ODD  1986  1147  1182  1183  1169 

775  993  937  839  994  1626  989  981  1987 

776  1926  989  991  1927  1169  1183  1184  1179 

777  994  939  839  995  1887  981  988  1989 

m  1,21  ll?*  1124  1185  1171 

2*  *3*  1M  M3  166  988  1836  1836  1989 
78*  992  183$  1636  1629  1126  1179  1179  1172 

Hi  i*H  w  i**»  n?i  112s  n?# 

“VlSST??  loaENo  1837?Ko  IW??*1  70  T°  "7'‘  “ 
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HODIFV  1  ID  1  FRCN  143 

ELENENT  INCIDENCES  _ 

m  m  M  Ml  Ni  3N  1M3  1M4  ISM 
7M  3M  1SS3  1SS4  ISM  SM  IMS  1147  114S 
791  SSS  Ml  M3  STS  ISM  1SS4  ISM  ISIS 

791  ISM  1SS4  ISM  ISIS  1141  1147  11S9  1168  rn  ...  .  Ti  , 

SEN  3  ELEMENTS  ID  793.1  FRON  S7S.1  TO  M3.1  TO  SS4.1  TO  177,1  - 
TO  1  SI  9,1  TO  1SM.1  TO  1SS7.1  TO  1SM.1 
HODIFV  1  ID  1  FROM  143 
ELEMENT  INCIDENCES 

799  179  SM  S4S  SM  ISM  ISM  9S3  1*23 
SM  1S13  ISM  983  1823  11 M  1171  UN  1166 
Ml  SM  M7  S4S  1029  1S3S  M3 

812  ISM  1S3S  913  1172  1173  llM 

SS3  SM  S4S  841  Ml  1923  993  M4  1124 
M4  1083  M3  M4  1S24  UM  llM  1127  UC7 
SM  S4S  M7  SM  141  M3  1039  1031  9S4 
DM  983  1038  1031  9S4  1126  1173  1174  1127 

807  381  841  8S2  1024  984  1025  .  SSS  1924  M4  1025  1167  1127  1168 
809  841  888  889  882  984  1931  1032  1825 

SIO  9S4  1031  1032  1025  1127  1174  1175  1166  _ 

811  292  862  M3  396  IMS  397  .  812  396  ISM  397  5M  1148  561 

813  293  862  876  274  397  16M  1019  378 

%  ftiiSn'lD  ■uJ'niM'ni'f’To'm.i  t.  .r,.,  to  on.,  - 

-oi;rf!!oT;  n ...  ™ ,«  » .« ..  ... 

*  | •soooOMMM 09899888  END  OF  OECNETRY  DEFINITION  0M9tMM888t890MM0MMM 

S  •00M0MM6MMM8MM8M8  SUPPORTS  88SS8M898M8M88988M900M8MM9M 

STATUS  SUPPORTS  1  TO  104.625  TO  7M.1M  TO  113,123  TO  135,209  TO  217.  - 
Sr  T0  239.313  TO  321.331  TO  343,417  TO  426.436  TO  447.581  TO  626.  - 
538  TO  551, 7M.  742 

!  imutmimtutiuiiiii  joint  meumes  MtotosMssMsssssssstsoosooosM 

9 

JOINT  RELEASES 

IS  TO  16.32  TO  104,634  TO  642  656  TO  7M  F0SCE  X  V 
1  TO  625  SV  104  FORCE  X 

S  MSSMSMSSMSSMSSSMMSS  ELENENT  PROPERTIES  tltMHMilllllinttmMMI 

9LTOE«4F9VPSI!oSTO  425  IV  93,31  TO  446  9V  63.63  Tp  476  |V  13.64  TO  479  - 
•V  83,74  TO  4M  9V  93.93  TO  4&S  >V  93.499  TO  622.627  TO  630,641 .««, 663  - 
TO  668,679. 6M, 693. 694,725  TO  7M. 731, 732. 737  TO  740. 747. 74#. 781. 782. Ml,  - 
892. 887, 8M, 81 1,812  TYPE  'TRIP* 

iLT06STllWTOC5J!!l  TO  62.65  TO  73.75  TO  62.84  TO  91.94  TO  113,115  TO  145.  - 
149  TO  156.159  TO  165.167  TO  169.171  TO  174. 177. 179,  XM  TO  1M.199.2M  TO  - 
217,219  TO  228.232  TO  239.242  TO  242.259  TO  2H.254  TO  257.IM.M1.M3  TO  - 
279,281.283  TO  3M.302  TO  311,315  TO  322.325  TO  33l  TYPE  '1PLS' 

ELENENT  PROPERTIES  „  _  „ 

333  TO  340,343  TO  362.364  TO  394.397  TO  406,407  TO  414.416  TO  423. 486  TO  446,  - 
447  TO  477.4M  TO  4M.4M  TO  497,683  TO  626,631  TO  640,643  TO  118,669  TO  678. 
681  TO  692.695  TO  724. 7M. 730. 733  TO  736,741  TO  746,746  TO  7M.7I3  TO  6M.  - 
M3  TO  0M.6M.810.613  TO  SM  TVPE  'IPLS' 


UNITS  INCHES  POUNDS 

6  ItmmiUltllttttmttlt  CONSTANTS  88M06808860MMMMMM0666668680SM 
6 

CONSTANTS 

C  3128SM.  ALL  HIT  1075216.6  NEN  647  TO  660,567  TO  6M.667  TO  570  - 
577  TO  SM.6S7  TO  SM 
POI  .17  ALL 
UNITS  FEET 

6  NHtWMNtlNNNItNI  LOADINO  OMSOMjSOOOSMOOOOOOMMMtSOMOOStSOM 
LOADING  1  'MACHINE  MOUSE, SERVICE  DPIPCC. TAINTED  CATE  LOAM' 

JOINT  LOAM 

•  - - - NACHINE  MOUSE - 

7M  9M  1058  Sit  FOR  V  -48117. 5 

OM  FOR  V  -96375.0 

765  767  1M1  1M3  FOR  V  -24*93.75 

9 

•  - SERVICE  SAUCE - 

764  766  1M1  1060  FOR  V  -330M. 

6 

- - TAINTED  CATE - 

9  1/8  OPEN  SIDE 

766  FOR  X  -270M.  V  -1180M. 

809  FOR  X  4459M.  V  1530M. 

9  CLOSED  SIDE 

1095  FOR  x  1S750M.  V  1034OM. 

513  726  FOR  V  -415M. 

622  FOR  V  -63000. 

•  TRUNIOH  C1RDER  DEAD  WEIGHT 

1096  810  FOR  V  -S52M. 

953  FOR  V  432*0. 

• 

• - - EM  OF  LOADING  1 - - - 
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LOADING  a  'SOIL  LOADS' 

JOINT  LOADS 

1  625  FOR  X  161797.5 

10  634  FORCE  X  378MA.  V  -147*49.9 

32  666  FORCE  X  818368.6  V  -186761.6 

S3  677  FORCE  X  148896.  V  -93666. 

73  697  FORCE  X  86867.5  V  -58863.9 
•6  716  FORCE  X  37186.9  V  -16686.9 

96  726  FORCE  X  14866.3  V  -6676. 

97  721  FORCE  X  1686.  V  -2685. 

165  521  FORCE  X  323595. 

114  536  FORCE  X  745866.  V  -294499.9 
136  552  FORCE  X  564765.  V  -371563.6 
157  573  FORCE  X  284586.  V  -187216. 
177  593  FORCE  X  166515.  V  -166687.8 
196  666  FORCE  X  74373.8  V  -31173.9 
266  616  FORCE  X  28466.6  V  -12156. 

261  617  FORCE  X  3246.  V  -4656. 

269  417  FORCE  X  216336.6 
218  426  FORCE  X  484386.  V  -191424.9 
246  448  FORCE  X  367658.3  V  -241477.5 
261  469  FORCE  X  184977.  V  -121696.4 
281  489  FORCE  X  164334.8  V  -68645.1 
294  562  FORCE  X  48342.9  V  -26263. 

364  512  FORCE  X  18466.4  V  -7897.5 

365  513  FORCE  X  2166.  V  -2638.6 
313  FORCE  X  97678.5 

322  FORCE  X  223666.  V  -88349.94 
344  FORCE  X  169411.5  V  -111451.1 
365  FORCE  X  85374.  V  -56164.8 
385  FORCE  X  48154.5  V  -31688.3 
396  FORCE  X  22318.1  V  -9358.2 
468  FORCE  X  9498.2 
748  FORCE  V  -2436. 

735  FORCE  V  -2436. 


END  OF  LOADING  8  - 


LOADING  3  'HYDROSTATIC  LOADS' 

JOINT  LOADS 

6  U/S  UEIR  FACE 

735  748  FORCE  X  23626.  V  -26578.1  _ 

•  PIER  SURFACE  OF  GATE  1/2  OPEN  SIDE  (  Z-36  PLANE  ) 

812  821  822  FORCE  2  7619.7 
822  8S6  836  FORCE  2  1253.4 
849  856  822  FORCE  2  5366.3 
369  316  856  FORCE  2  17397.8 
SS6  851  316  FORCE  Z  6563. 

856  316  311  FORCE  2  1649.2 
858  834  835  FORCE  2  523.6 
312  859  363  FORCE  2  4632.6 
885  839  886  FORCE  Z  252.9 
l?5  833  834  FORCE  2  124.5 
292  293  862  FORCE  Z  2615. 6 

841  9S1  382  F OF  GATE  CLOSED  SIDE  <  2*39  PLANE  ) 

1098  1107  1108  FORCE  2  -7618.7 
1108  1135  .136  FORCE  2  -22165.3 
511  520  1145  FORCE  2  -3826.2 
FI?  513  1136  FORCE  2  -7453.1 
518  1137  1136  FORCE  2  -1952.4 
5  IS  519  1142  FORCE  2  -1666. 

1120  1121  1144  FORCE  2  "637.6 
1120  1121  1146  FORCE  2  -176.6, 

1171  1125  1172  FORCE  Z  -2736.5 
1126  1172  1173  FORCE  2  -7533.2 
1167  1168  1127  FORCE  2  -12468.6 
561  566  1146  FORCE  Z  -2365.6 
ELCNENT  LOADS 

1  TO  416  »V  S3  SURF^OR  FACE  3  UARI  UZ  -5937.5  -5937 .5,-5466. 3  -5466.3 
16  TO  425  IV  83  SURF  FOR  FACE  1  VARI  U2  -5466.3  -5^**- 3  -4566.  -4566. 

31  TO  446  IV  83  SURF  FOR  FACE  l  UARI  UZ  -4566.  -<*«.  -3937.S  *3937.5 

51  TO  466  IV  83  SURF  FOR  FACE  3  MARI  1*  -3937.5  -3937. 5  "  3437.5  -3437.5 

64  TO  479  »v  83  SURF  FOR  FACE  l  UARI  UZ  -3437.5  -3437.5  -3631.3-3631.3 

75  158  467  496  SURF  FOR  FACE  3  UARI  W2  -3631.3  -3*31 • 3  _-2J56- 

75  158  467  496  SURF  FOR  FACE  4  UARI  VZ  -2756.  -2JSI.  -f 5f • •  -2566. 

518  516  SURF  FOR  FACE  t  UARI  UZ  -2756.  -2566.  -2566.  -8756. 

|  UEIR  SURFACE  ON  CATE  1/2  OPEN  SIDE  _ 

76  TO  76,159  TO  161  SURF  FOR  FACCJ  CLOIAL  PV  -2566. 

79  162  SURF  FOR  FACE  4  UARI  UZ  -12S6.  -1256.  T11**;3  *UaI'1 

86  163  SURF  FOR  FACE  4  UARI  VZ  -U62.3  ~ - 3  "»••  •  8  *»••  • 2 

81  164  SURF  FOR  FACE  4  UARI  UZ  -966.2  -666.2  -655.7  -155.7 

82  165  SURF  FOR  FACE  4  UARI  VZ  -86$.?  -855.7  ’««••  ig*: 

83  166  SURF  FOR  FACE  2  UARI  UZ  -828.- 128.  -937.3-937.3 

74  IS?  SURF  FOR  FACE  2  UARI  UZ  -937.3-837.3  -tt»?;9  I11?7;®  , 

62  145  SURF  FOR  FACE  4  UARI  UZ  -Ilf?. 9  “1167.9 

63  146  SURF  FOR  FACE  2  UARI  UZ  -13?4.3  -1374.3  -1568.7  *1566.7 

45  126  SURf  FOR  FACE  4  UARI  UZ  -1566.7  -1566.7  -1549. 6  -|£49.6 

46  129  SURF  FOR  FACE  4  UARI  UZ  -1549.5  *1549.5  -JSAI -3  -J541.3 

47  136  SURF  FOR  FACE  4  UARI  UZ  -1541.1  -1541.3  'l3*3'!  '}2S2*i 

46  131  SURF  FOR  FACE  4  UARI  UZ  -1363.4  -1363.4  -1696.6  -1696.8 
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49  139  SURF  FOR  FACE  4  UARI  UZ  -1996.9  -1996.9  -939.9  •■30.9 
S«  133  SURF  FOR  FACE  4  UARI  UZ  -939.9  -939.9  -S93.1  -993.1 
0  F1CR  SURFACE  OATE  1/9  OFEN  SIDE 

941  SURF  FOR  FACE  S  UAR1  UZ  -9799.  -9979.9  -1937.9  -1937. S 

941  SURF  FOR  FACE  9  UAR1  UZ  -9999.  -1937.9  -1937.9  -9976.9 

949  SURF  FOR  FACE  9  UARI  UZ  -1937.9  -1937.9  -1999.  -I960. 

949  SURF  FOR  FACE  3  UARI  UZ  -1937.9  -1999.  -1999.  -1937.9 

943  SURF  FOR  FACE  9  UARI  UZ  -1999.  -1999.  -999.0  -999.6 


943  SURF  FOR  FACS  3  UARI  UZ  -1999.  -999.9  -999.0  -1999. 

944  SURF  FOR  FACE  9  UARI  UZ  -999.0  -999.0  -399.3  -399.3 


944  SURF  FOR  FACE  3  UARI  UZ  -999.0  -366.3  -399.3  -I 

949  SURF  FOR  FACS  0  UARI  UZ  -399.3  -399.3  9.  9. 

949  SURF  FOR  FACS  3  UARI  UZ  -399.3  9.  0.  -399.3 


693  991  SURF  FOR  FACE  1  UARI  UZ  -369.3  0.  6.  -369.3 

699  613  SURF  FOR  FACE  1  UARI  UZ  -999.6  -366.3  -396.3  -999.6 

697  639  SURF  FOR  FACE  1  UARI  UZ  -1969.  -999.6  -999.6  -1999. 

699  699  661  SURF  FOR  FACE  1  UARI  UZ  -1937.6  -1969.  -I960.  -1937.9 
611  719  791  SURF  FOR  FACE  1  UARI  UZ  -9999.  -1937.6  -1937.0  -9990. 
671  SURF  FOR  FACE  1  UARI  UZ  -663.6  9.  0.  -497. 

676  SURF  FOR  FACE  1  UARI  UZ  -497.  6.  6.  -993.0 

601  SURF  FOR  FACE  1  UARI  UZ  -203.9  9.  0.  -149.6 

793  SURF  FOR  FACE  1  UARI  UZ  -I960.  -697. S  -563.6  -1169.3 

799  SURF  FOR  FACE  1  UARI  UZ  -999.9  -497.  -903.9  -569. 


799  SURF  FOR  FACE  1  UARI  UZ  -999.9  -497.  -903.9  -566. 

SURF  FOR  FACE  1  UARI  UZ  -969.  -293.0  -149.9  -491.0 

SURF  FOR  FACE  1  UARI  UZ  -491.9  -149.5  0.  -973.3 
741  SURF  FOR  FACE  1  UARI  UZ  -999.7  -565.  -491.0  -099. 

743  SURF  FOR  FACE  1  UARI  UZ  -990.  -491.0  -973.3  -691.1 

749  SURF  FOR  FACE  1  UARI  UZ  -691.1  -973.3  6.  -543.3 


771  SURF  FOR  FACE  1  UARI  UZ  -943.3  6.  6.  -457.1 

??J  SURF  FOR  FACE  1  UARI  UZ  -457.1  6.  6.  -371. 

775  SURF  FOR  FACE  t  UARI  UZ  -371.  6.  6.  -970.3 

777  SURF  FOR  FACE  1  UARI  UZ  -979.3  0.  6.  -177.0 

749  SURF  FOR  FACE  1  UARI  UZ  -937.3  -991.1  -943.3  -1107.9 


739  SURF  FOR  FACE  1  UARI  UZ  -1107.9  -943.3  -497.1  -1937.4 

791  SURF  FOR  FACE  1  UARI  UZ  -1937.4  -497.1  -371.  -1101.3 

793  SURF  FOR  FACS  1  UARI  UZ  -1191.3  -371.  -R79.3  -1090.0 

795  SURF  FOR  FACE  1  UARI  UZ  -1990.0  -970.3  -177.0  -960.1 

797  SURF  FOR  FACE  1  UARI  UZ  -990.1  -177.0  0.  -709.3 

799  SWF  FOR  FACE  1  UARI  UZ  -709.3  0.  9.  -913.6 

603  SURF  FOR  FACE  1  UARI  UZ  -913.6  0.  0.  -096.0 

813  SURF  FOR  FACE  1  UARI  UZ  -1374.3  -1037.4  -1101.3  -1569.7 


SIS  SURF  FOR  FACE  1  UARI  UZ  -1669.7  -1191.3  -1990.6  -1949.9 


S17  SURF  FOR  FACE  1  UARI  UZ  -1040.9  -1990.6  -990.1  -1941.3 


819  SURF  FOR  FACE  1  UARI  UZ  -1041.3  -990.1  -709.3  -1363.4 


821  SURF  FOR  FACE  1  UARI  UZ  -1363.4  -709.3  -913.6  -16 


823  SURF  FOR  FACE  1  UARI  UZ  -1996.0  -613.6  -096.0  -039.9 


S2S  SURF  FOR  FACE  1  UARI  UZ  -039.9  -096.0  0.  -903.1 


S  UEIR  SURFACE  OATE  CL06ED  SIDE 

408  TO  411.491  TO  494  SURF  FOR  FACE  4  QLODAL  PY  -0999. 

412  499  SURF  FOR  FACE  4  GLODAl  PY  -960.9 

413  496  SURF  FOR  FACE  4  UARI  UZ  -660.6  -960.9  -571.9  -071.9 

414  497  SURF  FOR  FACE  4  UARI  UZ  -671.9  -971.9  -607.6  -607.5 

415  498  SURF  FOR  FACE  2  UARI  UZ  -607.6  -607.0  -949.3  -949.3 


406  489  SURF  FOR  FACE  2  UARI  UZ  -949.3  -949.3  -1343.9  -1343.0 
394  477  SURF  FOR  FACE  4  UARI  UZ  -1343.0  -1343.0  -1616.3  -1016.3 


395  478  SURF  FOR  FACE  2  UARI  UZ  -1616.3  -1616.3  -1000.0  -1000.0 
377  469  SURF  FOR  FACE  4  UARI  UZ  -1000.0  -1000.0  -1979.3  -1979.3 


378  461  SURF  FOR  FACE  4  UARI  UZ  -1970.3  -1979.3  -0960.0  -0960.5 

379  TO  362,462  TO  469  SURF  FOR  FACE  4  9L09AL  P V  -0960.9 

8  PIER  SURFACE  CATE  CUSSED  SIDE 

929  SURF  FOR  FACE  3  UARI  UZ  -2759.  -1937.9  -1937.5  -0676.0 
529  SURF  FOR  FACE  4  UARI  UZ  -2070.0  -1937.5  -1937.5  -0999. 

539  SURF  FOR  FACE  3  UARI  UZ  -1937.9  -1090.  -1099.  -1937.6 
539  SURF  FOR  FACE  4  UARI  UZ  -1937.9  -1069.  -1299.  -1937.5 
531  SURF  FOR  FACE  3  UARI  UZ  -1899.  -090.6  -090.6  -1099. 

531  SURF  FOR  FACE  4  UARI  UZ  -1099.  -090.6  -090.6  -1099. 

532  SURF  FOR  FACE  3  UARI  UZ  -990.6  -395.3  -355.3  -960.6 

532  SURF  FOR  FACE  4  UARI  UZ  -990.6  -395.3  -  395.3  -M2. 6 

533  SURF  FOR  FACE  3  UARI  UZ  -359.3  0.  0.  -395.3 
533  SURF  FOR  FACE  4  UARI  UZ  -366.3  9.  0.  -395.3 
694  598  SURF  FOR  FACE  0  UARI  UZ  -366.3  -395.3  0.  9. 

696  614  SURF  FOR  FACE  8  UARI  UZ  -000.6  -000.6  -395.3  -399.3 
MS  649  SURF  FOR  FACE  2  UARI  UZ  -1069.  -1099.  -090.6  -090.6 
«•  5S  *§*  FOR  FACE  0  UARI  UZ  -1937.5  -1937.6  -1099.  -1090. 

61*  JOS  718  704  SURF  FOR  FACE  0  UARI  UZ  -2999.  -2999.  -1S37.6  -1937.9 
739  SURF  FOR  FACE  2  UARI  UZ  -992.9  -091.3  9.  0. 

734  736  SURF  FOR  FACE  0  UARI  UZ  -001.3  -201.3  0.  9. 

742  SWF  FOR  FACE  2  UARI  UZ  -971.0  -697. S  -201.3  -891.3 

744  SWF  FOR  FACE  8  UARI  UZ  -607.6  -699.1  -001.3  -801.3 


If?  SS  12  f*Ct  «  «•*>  W  -699.1  -699.1  -156.8  -881.3 
764  SWF  FOR  FACE  2  UARI  UZ  -155.9  -041.9  0.  0. 


766  SWF  FOR  FACE  2  UARI  UZ  -841.6  -300.1  0.  0. 

768  SWF  FOR  FACE  8  UARI  UZ  -300.1  -409.9  9.  9. 

770  SURF  FOR  FACE  2  UARI  UZ  -420.0  -501.3  0.  0. 

772  SWF  FOR  FACE  2  UARI  UZ  -699.1  -699.1  -241.9  -15S.8 


774  SWF  FOR  FACE  2  UARI  UZ  -699.1  -699.1  -320.1  -841.9 
776  SURF  FOR  FACE  2  UARI  UZ  -699.1  -699.1  -420.8  -329.1 
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792  TO  799  IV  2  SURF  FOR  FACE  2  UARI  UZ  -1479.4  -1479.4  899.1  *899.1 

800  SURF  FOR  FACE  2  WAR I  UZ  -1479.4  -1479.4  -98S.9  -899.1 

304  SURF  FOR  FACE  2  UARI  UZ  -1479.4  -1479.4  -1282.6  -988.8 

SOS  SURF  FOR  FACE  2  WAR1  UZ  -988.8  -1822.8  -699.1  -699.1 

S10  SURF  FOR  FACE  2  WAR!  UZ  -1222.6  -1479.4  -699.1  -699.1 

314  SURF  FOR  FACE  2  UARI  UZ  -1616.3  -1999.9  -1479.4  -1479.4 

816  SURF  FOR  FACE  2  UARI  UZ  -1929.8  -1979.3  -1479.4  -1479.4 

SIS  SURF  FOR  FACE  8  UARI  UZ  -1979.3  -2962.6  -1479.4  -1479.4 

820  TO  826  IV  2  SURF  FOR  FACE  2  UARI  UZ  -2962.6  -2962.8  -1479.4  -1479.4 

■  D^S  FIER  IMLL  FACE 

7S8  SURF  FOR  FACE  8  UARI  UZ  9.  9.  6.  -699.1 

810  SURF  FOR  FACE  8  UARI  UZ  -899.1  9.  -799.3  -1479.4 

899  SURF  FOR  FACE  8  UARI  UZ  9.  9.  9.  -799.3 

828  SURF  FOR  FACE  8  UARI  Vi  -1479.4  -799.3  -1363.4  -2962. S 

828  SURF  FOR  FACE  8  UARI  UZ  -789.3  9.  -893.1  -1383.4 

9 

t - END  OF  LOADING  3 - 

9 

LOADING  4  '  DEAD  LOAD  ' 

ELEMENT  LOADS 

1  TO  S46.SS1  TO  SS6.561  TO  866.571  TO  576,581  TO  SK.S91  TO  826  IODV  FORCE  - 
GLODAl  IV  -159. 

547  TO  559,557  TO  589,567  TO  579,677  TO  569.567  TO  596  IOD  FOR  GLO  IV  -51.66 

8 

• - END  OF  LOADINC  4 - - 

f 

INACTIVE  ELEMENT  55  136  221  364  367  476  176  179  199  21S  231  241  253  262  - 
282  391  314  324 
STIFFNESS  ANALYSIS 

LOADING  CONIINATION  5  'COMINE  ALL  LOAD  CASES' 

CONDINE  511213141 

UNITS  KIPS  FEET 

OUTPUT  ORDERED 

LIST  SUA  REACTIONS  ALL 

LOAD  LIST  S 

UNITS  POUNDS 

LIST  DISPLACEMENTS. STRESSES. PRINCIPAL  STRESSES  ALL 

CALCULATE  AVERAGE  STRESS  ALL 

FINISH 


DODV  FORCE  - 


APPENDIX  I :  NOTATION 


NOTATION 


a,b,h 
A  and  B 
e 
E 

H-version 

K 

L 

N 

P-levels 

P-version 

q 

t 

U 

uo 

X,  Y,  Z 
a 
6 
v 
Y 
1 
2 


Plate  dimensions 
Points  of  recorded  displacement 
Relative  error  in  energy 
Modulus  of  elasticity 

Finite  element  code  with  accuracy  dependent  on  the  size  of 
elements 

Horizontal  factor 

Plate  problems  with  varying  span 

Degrees  of  freedom 

Order  of  P-version  element 

Finite  element  code  with  accuracy  dependent  on  the  assumed  order 
of  elements 

Uniform  pressure 

Thickness  ratio 

Potential  energy  for  a  particular  P-level 
Potential  energy  for  infinite  degrees  of  freedom 
Coordinate  axes 

Singularity  parameter  (0.5  to  1) 

Displacement 
Poisson's  ratio 
Unit  weight 

Solution  from  lower  P-level 
Solution  from  higher  P-level 


